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The Combat Developments and Research 
and Development Systems of the Army 


HE MILITARY PROB- 

LEMS faced by this coun- 
try have changed drastically 
in a single generation ; for both 
technical and political reasons, 
they have become far more di- 
versified and complex. Occupy- 
ing a dominant position in 
world affairs, we no longer can 
mobilize for war behind a 
screen of friendly powers, but 
may be placed at a moment’s 
notice, or perhaps by surprise, 
on any or all of a variety of 
battlefields. 

We may at some places be 
confronted by hordes of rela- 
tively primitive and poorly 
equipped forces. At others, we 
may spread over a wide front 


and be subjected to random, 
harrassing attacks by guerrilla 
bands. At still others, we may 
meet vest movements of well- 
trained troops equipped with 
the most modern weapons and 
enjoying air superiority. 

Hand in hand with our in- 
creasing responsibility and ex- 
posure has been a_ drastic 
change in the art of war. The 
science of weapons has ad- 
vanced at a rate beyond all 
previous experience or imagina- 
tion. As contrasted with grad- 
ual developments of the past, 
the airplane, radar, rockets, 
guided missiles, and weapons 
of mass destruction have at- 
tained military importance in 


a brief span of years. Many, 
such as guided missiles and nu- 
clear weapons, are untried on 
the battlefield, or nearly so; 
others have advanced techni- 
cally far beyond their status 
in World War II. 

All these factors — the 
breadth of our responsibilities, 
our probable sudden engage- 
ment, the numerical superiority 
of our potential enemies, and 
the newness and deadliness of 
weapons — make it necessary 
that we maintain supremacy 
over any enemy on a future 
battlefield. To achieve this su- 
premacy, we must stay ahead 
in research, concepts, develop- 
ment, and production of supe- 
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rior organizations and materiel. 
The Combat Developments and 
Research and Development Sys- 
tems of the Army were estab- 
lished to provide a more coor- 
dinated basis for our efforts in 
the fields of future operational 
and organizational concepts and 
materiel development. 


COMBAT DEVELOPMENTS 
SYSTEM 


The Combat Developments 
(CD) System is the term ap- 
plied to a group of associated 
agencies whose activities are 
oriented toward the future of 
the US Army in the broad areas 
of new doctrine, new organi- 
zations, and new materiel. The 
system components (agencies) 
are organic to the major ele- 
ments of the US Army charged 
with the development and eval- 
uation of future concepts. Ov- 
erall operational direction of 
the CD System is vested in the 
Commanding General, USCO- 
NARC, under the broad guid- 
ance and general supervision of 
the Deputy Chief of Staff for 
Military Operations, Depart- 
ment of the Army. Although 
the system extends throughout 
the US Army, its primary func- 
tional elements are located in 
the continental United States. 

Within its spectrum of ref- 
erence — 3 years in the future 
to an undetermined terminal 
period, generally 3 to 15 years 
in the future—the CD System 
produces guidance for long- 
range US Army planning and 
research and development. This 
guidance in turn provides the 
basis for those agencies con- 
cerned with the integration of 
new doctrine, organizations, or 
materiel. Headquarters, USCO- 
NARC, is the senior headquar- 
ters in the US Army which has 
a staff section exclusively con- 
cerned with the CD System and 
related activities. 


Before going further in dis- 
cussing combat developments, 
let us define the term in more 
precise language. Combat de- 
velopments is the term used 
to denote the conception, re- 
search, development, testing, 
and integration of new doc- 
trine, organization, and ma- 
teriel to produce complete 
weapons systems in the hands 
of trained troops. It is appar- 
ent that this definition is for a 
very inclusive process that cov- 
ers the spectrum from initial 
concept to integration into the 
active Army. That portion of 
the overall development effort 
most concerned with the closer- 
in time frame and covering 
such items as preparation of 
training literature, develop- 
ment of TOEs, and the formu- 
lation of specifications for new 
MOSs, can be easily identified 
by the staff section of primary 
responsibility and needs no fur- 
ther discussion. That portion 
dealing with the more distant 
future, wherein objectives to 
guide and influence closer - in 
actions are developed, is not so 


apparent. 

The left half of figure 1 por. 
trays what we call the CD Sys. 
tem—or organization. It con. 
sists of many agencies with 
the controlling center or heart 
at USCONARC. The CD Sys. 
tem then is the term we use 
to designate this group of as. 


sociated agencies all devoted to | 


the task of solving tomorrow’s 
problems today. All agencies in 
the system communicate freely 
and directly with each other 
and exchange ideas without the 


delays and restrictions of go- | 


ing through intermediate com- 
mands. Each agency has its 
own individual characteristics 
and special interests. Further, 
these agencies are under dif- 
ferent command jurisdiction. 
This then makes the coordina- 
tion of the many activities 
something of a problem. These 
agencies can be divided into 
two general groupings: those 
belonging to installations under 
the command of Commanding 
General, USCONARC, and 
those belonging to the techni- 
cal and administrative services. 


Figure 1. The Combat Developments and Research and De- 
velopment Systems of the Army 
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Although the agencies vary 
widely in composition, loca- 
tion, and effectiveness, with 
one or two exceptions there are 
certain characteristics common 
to all. First, they are primarily 
study groups composed of mil- 
itary, and in some cases civil- 
jan, personnel varying in size 
from a total of 5 to 30 person- 
nel. Second, they view the fu- 
ture through the eyes of the 
“yser.” Although the agencies 
of the technical services repre- 
sent services which have major 
developmental responsibilities, 
they, as users of doctrine, or- 
ganizations, and materiel with- 
in the operational category typ- 
ical of their service, perform 
studies designed to ensure for- 
ward-looking concepts for their 
types of operation. 

The CD System integrates 
science and technology with 
combat experience and judg- 
ment. Scientific experience and 
understanding are essential not 
only for their application to di- 
rect technological problems but 
also for guiding the methods 
used in the experimental pro- 
gram. There is a close paral- 
lelism between the nature of 


this program and that of re- 
search in the traditional lab- 
oratory. 

An atmosphere characterized 
by curiosity and inquisitiveness 
and considerable skepticism 
must prevail. There must be 
complete willingness to try a 
new course if unexpected ave- 
nues are laid open, a readiness 
to re-examine previous posi- 
tions and to abandon them if 
need be, and freedom to con- 
template the possible far-reach- 
ing implications of radical in- 
novations or departures from 
established practices. Combat 
knowledge and experience are 
essential to ensure realism and 
pertinence in the program, to 
provide understanding and 
judgment regarding battlefield 
conditions, and to evaluate the 
applicability of the results. 

This intensive CD program 
is essential to the establish- 
ment and maintenance of a 
combat - ready army. The CD 
System which implements this 
program is given broad respon- 
sibility for, and wide freedom 
of, action in the exploration 
and evaluation of new concepts 
of weapons, organization, and 


CDO studies the implications of radical innovations in machines, doctrines, and concepts 





COMBAT DEVELOPMENT 


tactics and the synthesis of 
these three elements into an 
effective fighting system. 

The capabilities of this sys- 
tem include the authority and 
means to conduct theoretical 
studies and to perform ade- 
quate experiments and _ field 
texts covering all aspects of 
land warfare; these studies and 
texts are not limited by exist- 
ing doctrine, organization, 
roles, or missions of the vari- 
ous military forces. 

To assist the Commanding 
General, USCONARC, in the 
performance of his mission, the 
Deputy Chief of Staff for Com- 
bat Developments has primary 
general staff responsibility, un- 
der the supervision of the Dep- 
uty Commanding General, in 
the following areas: 

(1) Coordination of the CD 
activities of Army agencies, in- 
cluding the schools, Depart- 
ment of the Army Technical 
Services, Department of the 
Army Special Staff Sections, 
the Intelligence Board, the Spe- 
cial Warfare Center, and opera- 
tional commands. 

(2) Recommending approval 
and dissemination of policy and 
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guidance on CD objectives, ma- 
teriel requirements, program 
of studies, field experiments, 
texts, and other CD matters. 


(3) Review and analysis of 
the progress of the CD pro- 
gram. 


RESEARCH AND 
DEVELOPMENT SYSTEM 


Research and development is 
a term used to denote the re- 
search, development, and pre- 
liminary testing of new weap- 
ons and materiel. In short, it 
means the development of 
hardware in response to re- 
quirements established by con- 
cepts of future operations. 

Research and development 
occupies a unique position in 
building the strength of the 
Army. The Army’s strategy 
and tactics can be superior to 
those of potential enemy forces 
only to the extent that research 
and development provides the 
weapons and equipment to im- 
plement them. Improved weap- 
ons and equipment stem from 
scientific research and engi- 
neering development and can 
be achieved only by the close 
coupling of military require- 
ments with the advancing fron- 
tiers of science and technology. 

Army research and develop- 
ment is a complex enterprise. 
It involves the direction of vast 
business-type activities and the 
expenditure of large sums of 
money. It encompasses a spec- 
trum of missions extending 
from basic research in the phys- 
ical sciences which might lead 
to the discovery of radically 
new weapons to making minor 
engineering changes in conven- 
tional equipment. 

In a large measure, the suc- 
cess of the Army’s research 
and development effort depends 
upon how well it is planned, 


directed, and controlled. There 
probably is no other activity in 
the Army where the applica- 
tion of sound management prin- 
ciples and procedures is of 
greater importance. Much 
thought and effort have been 
devoted to the organization and 
management of Army research 
and development along the 
same successful and economical 
lines employed in business and 
industry. Throughout the post- 
World War II years, the Army 
has put special emphasis on its 
research and development pro- 
gram. In 1955, this emphasis 
was reflected in a top-level re- 
organization of the Army staff. 
At that time the Office of the 
Chief of Research and Develop- 
ment was established as a staff 
agency, coequal with the Comp- 
troller and the Deputy Chiefs 
of Staff for Personnel, Logis- 
tics, and Military Operations. 
The right half of figure 1 shows 
the Army Research and Devel- 
opment System. 


The Chief of Research and 
Development is directly respon- 
sible to the Chief of Staff for 
the overall supervision of all 
Army research and develop- 
ment programs. The seven 
Army technical services carry 
the operational responsibility 
for research and development 
in the Army — each technical 
service being responsible for 
the actual research and devel- 
opment work within its sphere 
of interest. This includes such 
work as feasibility studies and 
engineering tests. Much of this 
effort involves contracting with 
industry and other agencies for 
carrying out Army research 
and development projects. The 
Chiefs of the Technical Services 
report to the Chief of Research 
and Development on matters 
pertaining to this field. 


USCONARC participates in 


this system primarily in the 
development phase. At Head. 
quarters, USCONARC, the 
Deputy Chief of Staff for Ma. 
teriel Developments has pri. 
mary general staff responsibil. 
ity, under the supervision of 
the Deputy Commanding Gen. 
eral, for the formulation and 
processing of military charac. 
teristics (MCs) for items used 
in the field army, and for the 
coordination and supervision of 
USCONARC test boards in the 
service testing of materiel de. 
velopments. His _ responsibili- 
ties require a very close rela. 
tionship with his counterpart, 
the Deputy Chief of Staff for 
Combat Developments, and 
with the Chief of Research and 
Development at Department of 
the Army. 


INTERRELATIONSHIP OF 
THE TWO SYSTEMS 


Combat developments agen- 
cies [in addition to developing 
new doctrine and new organi- 
zations to complement this doc- 
trine], as part of their mission, 
establish materiel requirements 
for future operational concepts. 
Research and development 
agencies take these materiel 
requirements and produce the 
hardware. The Combat Devel- 
opments System is designed to 
follow this ideal procedure (but 
it does not always happen this 
way) as much as possible; this 
permits doctrine, ideas, and 
concepts to be evolved first to 
fit missions and objectives de- 
rived from national policy, and 
can be followed by the develop- 
ment of weapons,  organiza- 
tions, and techniques designed 
to meet the needs. Throughout 
the process, of course, the de- 
velopment from idea to hard- 
ware is modified to make it 
practical, useful, and reason- 
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Figure 3. The process of materiel development — a typical cycle 
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combat development objectives 
approved by the Chief of Staff, 
US Army, directives for 
studies, field experiments and 
tests, and materiel require- 
ments that are pointed toward 
the attainment of these objec- 
tives. Changes are published 
frequently and disseminated to 
all interested agencies of both 
systems. 

The preceding article is re- 
printed from a study assignment 
prepared by the United States 
Army Command & General Staff 
College. The article presents a 
clear and understandable picture 
of the system that determines re- 
quirements for combat organiza- 
tions and equipment to support 
the Nation’s defense effort. How- 
ever, since the majority of the 
readers of this magazine are in- 
terested in Army Aviation, tt 
seems appropriate to include in- 
formation on the Combat Develop- 
ments Office of the Army Aviation 
School. 


More recently, as a result of 
a study of the Combat Develop- 
ment system done by Armour 
Research Foundation, a new 
position has been established 
at Continental Army Command. 
This is for a Deputy Command- 
ing General for Developments. 
The Deputy Commanding Gen- 
eral for Developments has ov- 
erall responsibility for both the 
Research and Development and 
the Combat Developments seg- 
ments of the development sys- 
tem. This position was estab- 
lished to ensure close coordina- 
tion between the Combat De- 
velopments system and the Re- 
search and Development sys- 
tems in the field of new materiel 
development. Lt Gen G. B. 
Rogers now occupies this po- 
sition. 

The Combat Developments 
Office of the Army Aviation 
School is responsible for evolv- 


ing new ideas on how Army 
Aviation can better support the 
Army on any future battlefield 
through improved Army Avia- 
tion organizations, tactical con- 
cepts of operation and in im- 
proved equipments. In the lat- 
ter area, that of new equip- 
ment, its mission of necessity 
overlaps into the Research and 
Development systems. 


The Combat Developments 
Office may foresee a particu- 
lar mission that needs to be 
performed by Army Aviation 
in the 1965 period. Knowing 
the required mission, the Com- 
bat Developments Office may 
evolve a new organization capa- 
ble of performing the mission. 
This in turn might generate a 
new method of tactical opera- 
tion (doctrine) for such an or- 
ganization. From this it might 
be determined that to perform 
the mission, certain new types 
of equipment might be re- 
quired. As an example, the 
Army Aviation School, in its 
Armed Helicopter Mobile Task 
Force concept, determined that 
there was a requirement for 
a new armed helicopter organi- 
zation to perform the tradition- 
al missions of cavalry at a 
greatly accelerated rate on the 
dispersed battlefield of the fu- 
ture. This force was to be com- 
pletely mounted in armed aeri- 
al vehicles to permit freedom 
of operation regardless of 
ground obstacles either man or 
nature made. From this evolved 
the tactics, doctrine and organi- 
zation of the present Aerial Re- 
connaissance Company (Exper- 
imental). This unit is a test 
vehicle through which concepts 
of organization doctrine of em- 
ployment and equipment re- 
quirements are refined. Based 
on experience gained with 
existing weapons - helicopter 
combinations, certain Qualita- 


tive Materiel Requirements 


have been written for new 
weapons specifically designed 
for use in this armed helicop. 
ter concept. When coordinated 
through the Combat Develop. 
ments system with the Army 
Aviation Board and approved 
by Continental Army Con. 
mand, these Qualitative Ma- 
teriel Requirements will result 
in Military Characteristics 
which will be prepared by the 
Army Aviation Board. These 
Military Characteristics will be 
coordinated with the Combat 
Developments Office of the 
Army Aviation School and sub- 
sequently forwarded through 
channels to USCONARC. 


If approved by Continental 
Army Command, these Mili- 
tary Characteristics would then 
be submitted to the Chief of 
Research and Development, De- 
partment of the Army, for ini- 
tiation of development. The Of- 
fice, Chief of Ordnance, and 
Office, Chief of Transportation, 
will be included in the coordina- 
tion of both the Qualitative Ma- 
teriel Requirements and the 
Military Characteristics. When 
the projects are approved at 
Department of the Army, funds 
will be provided for the techni- 
cal services to develop the new 
weapons for the Armed Heli- 
copter Mobile Task Force con- 
cept. 

When weapons systems have 
been developed, they will first 
be given engineering testing by 
the technical services and sub- 
sequently turned over to the 
Army Aviation Board for user 
tests. As an example, the Army 
Aviation Board is currently in- 
volved in a user test on the 
SS-11 guided missile on the 
HU-1 helicopter. The Army 
Aviation School Combat Devel- 
opments Office has provided a 
project officer to assist and 
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Development from idea to hardware to employment takes time 


monitor this user test. Follow- 
ing the user test, it is antici- 
pated that the SS-11 HU-1 hel- 
icopter will be incorporated into 
the Aerial Combat Reconnais- 
sance Company for further con- 
cept evaluation. This concept 
evaluation may result in some 
changes to the organization 
and tactical doctrine for the 
Aerial Combat Reconnaissance 
Company. 

The Army Aviation Board 
and the Army Aviation School 
are located on the same post to 
facilitate close coordination be- 
tween both branches of the de- 
velopment system. This is also 
true of the location of other 
combat arms schools and 
boards. 

The Combat Developments 
Office of the Army Aviation 
School is organized into three 
divisions: Doctrine, Equipment, 
and Organization. The Direc- 
tor and his staff coordinate the 
overall effort. 

The Doctrine Division’s mis- 
sion is to develop, evaluate, and 
revise doctrine in the tactics, 
techniques, and employment of 
organizations and equipment 
now in being, undergoing de- 


velopment, or in the formative 
stages of conception, as it per- 
tains to Army Aviation. 

The mission of the Equip- 
ment Division is actually dual 
in scope. First, it is the major 
agency in establishing require- 
ments for new equipment in 
the Army Aviation Field. This 
does not preclude any individ- 
ual’s submitting requirements 
for new aircraft, allied equip- 
ment, or recommending prod- 
uct improvement to existing 
equipment. Second, the Divi- 
sion represents U. S. Army 
Aviation School in equipment 
development projects being ac- 
complished by other agencies 
that may have a bearing on 
Army Aviation. 

The Organization Division 
has the mission of developing 
Army Aviation organizations 
and monitoring all Army or- 
ganizations that contain Army 
Aviation to determine changes 
as required to support aviation 
doctrine, tactics, and _ tech- 
niques as developed by the U.S. 
Army Aviation School. 

These current projects are 
under study at Combat Devel- 
opments, U. S. Army Aviation 


COMBAT DEVELOPMENT 


School. 
DOCTRINE DIVISION: 


—Determining the role Army 
Aviation should play in the 
event of CBR warfare. 
—Determining the impact on 
the field army when large num- 
bers of drone aircraft are in- 
troduced. 

—Developing a system for the 
regulation of air traffic in the 
field army area. 

—Working out the best means 
for target detection, identifica- 
tion, and discrimination, utiliz- 
ing Army aircraft. 
—Developing an early warning 
system for Army aircraft in 
the battle area. 


EQUIPMENT DIVISION: 


—Presently developing Quali- 
tative Materiel Requirements 
for armament to provide sup- 
pressive fire capability for 
Army aircraft. 
—Representing U. S. Army 
Aviation School in the service 
test of the SS-11, utilizing the 
new HU-1 Iroquois as a vehi- 
cle. 
—Studying requirements for 
electronic configuration in 
Army aircraft. 
—Conducting a study to iden- 
tify problems connected with 
the advent into the field army 
of air vehicles operating on 
new and radical aerodynamic 
principles. 

ORGANIZATION DIVISION: 


—Representing U. 8S. Army 
Aviation School in armed heli- 
copter mobile task force mat- 
ters. 

—Determining the best meth- 
ods for the employment of 
Army Aviation in areas to the 
rear of the field army. 
—Studying the vulnerability of 
Army aerial vehicles to enemy 
ground fires and the effect of 
suppressive fires on such enemy 
action. 





Captain Judson J. Conner, Armor 


WL AIRLINES FLY some 
15,000 passenger miles a 
month, over some of the most 
rugged jungle terrain on earth, 
through some of the world’s 
foulest weather. Its 4-year rec- 
ord of service is unblemished by 
a single fatality or injury. 
Still more remarkable, it does 
this with five pilots and five 
aircraft. 

Actually OWL is the Army 
Aviation Section of the Military 
Assistance Advisory Group in 
Vietnam. In conjunction with 
the Air Force, it maintains air 
communication between MAAG 
Headquarters in Saigon and 
the isolated detachments of 
military advisors scattered 
along South Vietnam’s rugged 
600-mile length. 

OWL got its name from a 
weary mechanic late one night 
when three planes landed after 
flying through swarms of bats. 
Certainly, he reasoned, the avi- 
ators must have gone out of 
their way to manage so many 
airborne bat collisions; must 
have been chasing them like a 
bunch of owls. The next day a 
sign appeared in Operations: 
“OWL AIRLINES — A REAL 


FLY-BY-NIGHT OUTFIT.” 
And the name stuck. It is em- 
blazoned on mechanic cover- 
alls ; passengers are given OWL 
Airlines boarding passes; and 
a sign on a BOQ door where 
two of the aviators live an- 
nounces, “OWL Airlines Exec- 
utive Suite.” 

Flying three L-20 Beavers 
and two L-23 Seminoles, the 
MAAG Army Aviation Section 
is on the go from dawn to dusk 
— and sometimes after dusk. 
One of the pilots has flown over 
31,000 miles since his arrival 
five and a half months ago. 
Last month alone, he logged 
over 7,000 miles. 

Rough flying conditions are 
commonplace. Jungle - covered 
mountains reaching up to 11,- 
000 feet cover much of Viet- 
nam. Violent summer thunder- 
storms carried on monsoon 
winds dart up from the South 
China Sea to play among the 
mountain peaks and sit sullen- 
ly over tiny landing strips. 
Some of these storms measure 
50 miles across; some rise to 
40,000 feet. In winter the 
monsoons give way to Siberian- 
borne cold fronts which hover 





among the mountains with bags 
full of turbulence, fog, and 
squalls. 


Probably one of the most 
beautiful sights in the world 
is seen when flying among the 
Vietnamese mountains late on 
a summer’s afternoon when 
squadrons of billowing clouds 
catch the beams of the dying 
sun and cast an ever-changing 
pattern of shadow along the 
shimmering green flanks of 
jungle hills. But OWL avia- 
tors have little time to medi- 
tate on the beauties of nature. 
They are far too busy contem- 
plating Nature’s violent fickle- 
ness: sudden downdrafts to 
combat, rapidly appearing and 
disappearing holes in thunder- 
storms to slip through, storm- 


bound landing fields to sweat | 


out. Nor can they relax once 
their destination is_ sighted. 
Terrain, rather than prevailing 
wind, dictated the construction 
of many of the airstrips. Sud- 
den ground gusts bounce off 
nearby hills to spill across run- 
ways from eight different di- 
rections. 


Adding to landing woes, 
many strips are covered with 
grass; some are built up out of 
rice paddies. When these strips 
are wet (and they usually are 
during the rainy season) air- 
craft brakes are almost useless. 
Rare is the aviator who would 
find flying in Vietnam particu- 
larly dull; none of the “Owls” 
look very bored. 


In spite of these conditions, 
the section has maintained an 
excellent safety record. Only 
three accidents have been ex- 
perienced in its 4 years of op- 
eration; none of them resulted 





Capt Conner is the Public In- 
formation Officer with MAAG, 


Vietnam. 
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in an injury. Three inflight en- 
gine failures were recorded 
during this time. Two of these 
occurred on twin-engined L-23s 
and posed no real problem, but 
one was on a Single - engine 
L-20. It happened at the end of 
a 2-hour, over-jungle flight, 
just as the pilot made his final 
turn on the landing approach. 

This record is more than 
mere luck. Part of it can be at- 
tributed to the unit’s six me- 
chanics—real masters of their 
profession. Three of them are 
also aviators. This is one of 
the finest maintenance crews 
in Army Aviation, a _ section 
that in an emergency has per- 
formed in less than 30 minutes 
a job that normally would take 
2 hours. 


Teamed with them are five 
experienced aviators, all wear- 
ing senior aviator wings. One 
is a qualified Army Instrument 
Flight Examiner who conducts 
a regular school in instrument 
flying for the rest of the sec- 
tion. No one cuts classes, for 
Mr. Tropical Storm conducts 
the examinations, and the pen- 
alty he exacts for failure is 
harsh. 


Added to the experience and 
efficiency of its personnel is the 
section’s strict adherence to 
safety regulations. “We Can’t 
Afford To Be Careless” is a 
guiding slogan at OWL. Each 
flight is carefully planned to as- 
sure a 30-minute reserve of fuel 
at destination ; each plane car- 
ries jungle, mountain, and sea 
survival equipment; and air- 
craft center of gravity is me- 
ticulously calculated for every 
load. It is sometimes difficult 
to explain to a colonel why he 
must sit in a back seat while a 
sack of potatoes rides up front 
beside the aviator, but so far 
the airline hasn’t lost a single 
colonel—or sack of potatoes. 


OWL Airlines carries some 
strange cargo. Two of the 
scheduled runs carry groceries 
and supplies to outlying ad- 
visor detachments. On the way 
back the aircraft may carry a 
VIP or a faulty movie projec- 
tor that needs repair, or both. 
One pilot volunteered to carry 
a very ripe tiger skin back to 
a taxidermist in Saigon. He 
and the passengers flew most 
of the journey with their heads 
hanging out the windows. 
“Never again,” he says with a 
shudder. 

In spite of its name, OWL 
does very little night flying. 
They just don’t have the equip- 
ment to do much prowling 
around at night, but a duty 
pilot and mechanic are on 
standby at all times and are 
always ready to go in an emer- 
gency. 

One night a few months ago, 
two American technicians sta- 
tioned in a remote mountain 
town turned over in a jeep. 
Within minutes OWL was in 
the air and on the way with a 
doctor. Heavy clouds hung 
over the mountains; the night 
was dark. The estimated time 
of flight was 1 hour and 35 
minutes. Radio contact was 



















Maintenance personnel contribute to 4-year safety record 





FLY-BY-NIGHTERS 


lost soon after takeoff, and 
they flew by dead reckoning 
with fingers crossed. Groping 
down through the blackness 
that clung like a shroud to the 
surrounding mountains, they 
held their breaths and watched 
the last minute of the esti- 
mated time tick past. They 
caught a glimpse of a river 
bend marking the town’s lo- 
cation 1 hour and 36 minutes 
after takeoff. A few minutes 
later, the aircraft touched 
down for a landing between 
rows of 5-gallon cans of burn- 
ing gasoline marking the strip. 
The trip back was slightly 
less hazardous, for the shock 
and head injuries suffered by 
the patients required the pilot 
to fly as low as possible. But 
they made it—evacuation com- 
pleted, mission accomplished. 
It is doubtful if OWL will 
ever pose a serious threat to 
any of the world’s established 
airlines. But while there is a 
military advisor group to sup- 
port in Vietnam, you can bet 
the “Fly-By-Nighters” will be 
on the job supporting it—dodg- 
ing thunderstorms, skirting 
mountain peaks, dropping skill- 
fully down on tiny landing 
strips, delivering personnel and 
cargo safely and efficiently. 










Most OF US are proud of 
our cars and strive to keep 
them in good condition. We 
drive our new cars slow for the 
first 500 miles to make sure the 
engine is broken in properly. 
We also let the engine warm up 
before putting a load on it. We 
do all of this because we want 
the engine to give us good serv- 
ice for thousands of trouble- 
free miles. Then why don’t we 
take care of the engine on the 
aircraft we fly? Such care can 
mean the difference between 
life or death—whether we will 
be able to drive that car we 
pride so much. 


The words “engine failure” 
are becoming more prevalent 
as the number of aircraft and 
aviators steadily increase. Dur- 
ing a six-month period in 1959 
a total of 104 engine failures 
occurred throughout Army Av- 
iation, 25 causing major acci- 
dents. I believe the primary 
cause of most of these failures 
is misuse of engines by avia- 
tors. A majority of us misuse 
the aircraft engine every day, 
often without being conscious 
of doing so. The result is a tre- 
mendous number of costly en- 
gine failures and sometimes an 
even greater cost, a human life. 


Let’s take for example an 
unsatisfactory equipment re- 
port on an H-21 helicopter. En- 
gine failure occurred during a 
routine flight, resulting in a 
forced landing. Preliminary 
investigation at the scene dis- 
closed that the +5 intake push 
rod and housing were badly 
bent and +5 piston discon- 
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Engine Misuse 


Lieutenant Jack D. Hill, Armor 


nected from the crank shaft. 
Various pieces of metal were 
found in the fount pump, and 
the entire oil system was con- 
taminated with fine metal par- 
ticles. This engine was replaced 
and a complete overhaul con- 
ducted which cost money and 
time. The cause of this acci- 
dent was definitely not equip- 
ment failure ; someone had mis- 
used the engine. 


When we misuse an engine 
we are slowly setting the stage 
for someone to have an acci- 
dent. How many times have 
you been on the flight line and 
heard someone start an aircraft 
and immediately advance the 
throttle to a high rpm? Or 
rapidly move the throttle back 
and forth when an engine is 
cold? Such actions cause a def- 
inite deterioration of the en- 
gine. 

Let’s take a good example of 
engine misuse in which I was 
almost the victim of someone’s 
carelessness. An aviator was 
acting as a pathfinder for a 
troop movement operation 
which involved leading the 
transport helicopters to a drop 
zone and discharging ground 
control personnel. On the re- 
turn trip the aviator carried 
five passengers in the H-19C. 
He was in a hurry and took 
off downwind into an open field. 
After breaking ground, the air- 
craft started settling back to 
the ground. The aviator tried 
to stop the settling by pulling 
an excessive amount of mani- 
fold pressure. With the extra 
manifold pressure, the aircraft 


reached translational lift and 





completed the mission. After | 


landing, the crew chief checked 
the aircraft for metal filings 
and found the oil clear. An- 
other check was scheduled for 
10 hours later. 

Two days later, after return- 
ing from a 2-hour mission, the 
crew chief pulled the magnetic 
plug and found two handfuls of 
metal filings, ranging from 
small particles to about one- 


half inch in size. I came very | . 


close to having an accident be- 
cause someone had misused an 
engine. Even though the avia- 
tor had misused the engine, a 
writeup was made and an acci- 
dent was prevented. 


AN OUNCE OF PREVENTION 


How can we cut down exces- 
sive engine failures? First, the 
professional aviator will do 
more planning. He will allow 
more time for preflight and en- 
gine warmup. Second, he will 
know proper engine runup pro- 
cedures for each aircraft. 
Third, he will give the aircraft 
an easy, smooth application of 
power. 

Each engine (like each avia- 
tor) has its own limitation, and 
when that limitation is exceed- 
ed, an incident or accident will 
occur. Proper use of the air- 
craft engine can help eliminate 
accidents. 





Lt Hill is with the 673 Branch 
of the Department of Mainte- 
nance, USAAVNS. He is dul 
qualified and instrument rated, 
with approximately 1400 flight 
hours. 


——— 
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7 Command 


AJOR ART RIGHT is the 
name. From where I sat 
I could almost see my first com- 
mand out beyond the wooded 
hill, where at this late time of 
day, the mechanics were mak- 
ing their postflights and the 
pilots heading for home or the 
club or the BOQ. The motel we 
had just checked into sprawled 
beside the highway, just 5 
miles from Bagdad Army Air- 
field—my first command. 

That first command would 
be exciting. My wife Dee was 
showering after the long drive. 
I sat there with the slanting 
rays of the late evening sun 
warm on my face, relaxing with 
a cool one, when the Choctaw 
whammed into sight, coming in 
low from the wooded ridge that 
lay off the end of 24. The pilot 
pulled it up into a big flare and 
dropped it down into the Jim- 
son weed back of the motel. 
Dee stuck her black curly head 
out of the door and said, ‘““What 
in the world—” 

The Choctaw sat there with 
the blades slowly turning, and 
then the pilot shut it down. The 
pilot and copilot deplaned 
through the windows and came 
sauntering over toward the mo- 
tel. A few minutes later some- 
one tapped on the door. 


I opened the door. ‘Well, I’ll 
be a so-and-so,” I said, the 
years melting away, “Bud 
Akins!”’ It seemed like yester- 
day we were all on the move 
with the 82nd over in Europe, 
our Cubs spotting for the Arty, 
hauling people and things 
around, and looking for bridges 
to fly under or smokestacks to 
roll our wings around. 


I shook hands with Capt Bud 
Akins, noticing that he was be- 
ginning to thicken around his 
middle, and somehow his fore- 
head seemed a lot higher than 
when I last saw him—or maybe 
he was losing hair. “Come in, 
come in!” 


He introduced the young 
lieutenant with him. “Lieuten- 
ant More, Art, your assistant 
ops officer. I’m your deputy, 
in case you didn’t know.” They 
crowded into the motel room, 
Bud pulling young More by the 
arm. 


Our reminiscing hadn’t even 
got to Korea until Dee came 
out, looking like a million. She 
had known Bud almost as long 
as I had and was very fond of 
him. She asked about Bud’s 
wife and kids and then diplo- 
matically eased them out. We 
stood together by the window 





and watched the Choctaw take 
off and head out over the ridge. 


“Great bunch of guys,” I 
said. “I’m going to like this 
duty. Think of it, coming out 
here to welcome us like that.” 


“Art,” she said, in her seri- 
ous voice, “isn’t there a regu- 
lation about landing in unau- 
thorized areas?” 

“Well, yes,” I admitted, “but 
just this once. Special occasion, 
you know.” 

“Fine, Art,” she said. “We 
want this to be a happy tour. 
I just don’t want anything to 
happen.” 

“Let’s get some dinner,” I 
said. “I’m starved.” 

The next day started like 
any other day at a new post. 
You do all the things that have 
to be done and keep running in- 
to the people you know, and it 
takes twice as long as it should. 
Then in the afternoon I made 
it out to the field. 

Bagdad was home field to my 
company, the 50th, and the on- 
ly one there. We had a little 
bit of everything and supported 
the division at the nearby post. 





This article was prepared by the 
U. S.. Army Board for Aviation 
Accident Research. 
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MARCH 1960 


I found the company had been 
at half strength. The day I re- 
ported a Department of Army 
order came through putting us 
to full strength. During the 
following two weeks we were 
snowed under with new avia- 
tors, mechanics, aircraft, and 
support personnel. We had air- 
craft to ferry in and most of 
our new aviators were fixed 
wing only — and in the Bird 
Dog at that. 


It was a real Chinese fire 
drill. Nobody knew what to do; 
it seemed that I was spending 
all my time telling people little 
simple things that I shouldn’t 
even have to worry about. To 
top it off, we had a beaut of an 
accident. 

I was sitting in my office 
that morning, going over the 
mountains of paperwork when 
Lieutenant More called. “Sir, 
we just had an accident,” he 
said. 


I sat there gripping the 
phone, waiting for the details. 

“Lieutenant New,” he said, 
“in a Bird Dog.” 

“How’s the pilot?” 

“Dead, sir.” 

“How did it happen?” New 
had just arrived with the latest 
group of aviators fresh from 
the school. 

“He stalled in a_ low-level 
turn, sir. He was working with 
an infantry outfit on a CPX.” 

“All right, Lieutenant. Is the 
accident investigation board 
out there?” 

“Sir, you’ll have to appoint 
a board.” 

“Where are you now?” 

“T’m calling on a field tele- 
phone, sir. I’m out near the 
crash site.” 

“Grab the first three offi- 
cers you can and tell them 
they’re it.” 

“Sir, there are no Army Avi- 
ators out here except me. And 
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we need a medic on the board, 
too.” 

“All right. Put a guard 
around the wreckage. Don’t 
let anyone touch anything. I’ll 
get a board together as soon as 
possible.” 


I sat there trying to assem- 
ble my thoughts when Capt 
Bud Akins dropped in. He 
grabbed himself a chair and 
let out a long whistle. 

.“Boy, I’ve had it,” he said. 
“It’s like shoveling back the 
tide. I can’t get all these guys 
checked out by myself.” 

“We just had an accident,” 
I told him. “Young New. Clob- 
bered a Bird Dog a few min- 
utes ago.” 

“That where the crash truck 
headed ?” he asked. “They got 
stuck in a gully at the north 
end of the field. Got a Shawnee 
out there to pull ’em out and 
damn if it didn’t get a rotor 
blade in the trees.” 

“This place is falling apart,” 
I groaned. “We’ve got to get 
a board together for that Bird 
Dog accident.” 

“Call USABAAR,” Bud said. 
“They’ve got a team all ready 
to go. They’ll assist in the ac- 
cident investigation if we ask 
them.” 

“Get them on the phone and 
request a team,” I said. “I’m 
going out to the accident 
scene.” 

“Okay,” he said. 
about my problem?” 

“Look over the records and 
pick yourself a couple of good 
men to help out.” 

“Fine,” he said. He was al- 
ready calling USABAAR;; so I 
went out and got the Sioux un- 
tied and a few minutes later 
headed out toward the accident 
site. 

The infantry outfit had 
pulled out and Lieutenant More 
had it all to himself, except for 


“What 


the guards around the stil]. 
smoking aircraft wreckage. 

“I identified the body,” he 
said, “and it has been removed 
to the post hospital, sir.” 

I noticed he looked pale and 
drawn. 

“You all right, More?” | 
asked him. 

“I knew the pilot, sir,” he 
said. ‘“He’d only been married 
three months.” 

I was silent, thinking of the 
close ones I’d had all along the 
line. It was an uncomfortable 
feeling. 

More went on, “So quiet out 
here. Seems like a lot ought 
to be going on. The crash truck 
never did get here.” 

“They got stuck,” I said 
shortly. “Not much they can 
do anyway.” 

“But suppose he’d been stuck 
in there and the aircraft on 
fire?” More asked soberly. He 
answered his own question, 
“He’d just burned, that’s what, 
with no one to help him.” 

“What would you suggest, 
Lieutenant ?” 

“Well, I read this article 
when I was going through 
school. It had to do with a pre- 
accident plan. Everything was 
organized.” 

“Those eggheads that put 
out that stuff,” I said. “What 
do they know about getting out 
in the field and running a show 
like this? I’ll tell you, Lieuten- 
ant, absolutely nothing. They 
sit in air-conditioned offices and 
dream up this impractical stuff, 
and they haven’t the slightest 
idea what it’s all about.” 

“Yes, sir,” More said, but he 
didn’t sound convinced. 

The infantry outfit had taken 
their field telephone when they 
pulled out. A helicopter from 
Bagdad came over in a couple 
of hours and landed. The pilot 
reported that Washington had 
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called about details of the acci- 
dent. Also the general wanted 
to see me. 

I went on post, not without 
some trepidation. 

The general received me at 
once and he fixed me with an 
icy stare and said, “What’s go- 
ing on out at the airfield, 
Major?” 

“Since the augmentation—” 

“I get the definite impres- 
sion,” he said in a steely voice, 
“that no one seems to know the 
score. Confusion is the out- 
standing trait of the opera- 
tion.” 

He listened attentively while 
I related some of the problems 
associated with building the 
company to full strength. He 
shuffled papers on his desk dur- 
ing the painful silence that fol- 
lowed my recital. Then he 
looked through me with that 
icy stare. 

“All right, Major,” he said. 
“‘Let’s see if we can’t get 
things running a little more 
smoothly.” 

In quick succession, a Bea- 
ver with instructor pilot and 
pilot, ran out of gas on a cross- 
country; then a Bird Dog be- 
came lost one night, carrying 
an instrument examiner and 
pilot. 

Practically beside myself I 
called Captain Akins on the 
carpet. “Where in the Sam Hill 
did you get those IPs?” I 
raged. 

He rubbed his chin. ‘Gosh, 
Art, I looked at their 759 file 
and asked if they could navi- 
gate. You told me—” 

“Sure I told you,” I said 
heatedly. “I told you to look 
over the men and pick a couple 
of good ones to help you out of 
the hole.” 

“Well, I picked what I 
thought were good ones,” he 
said defensively. 


I sighed and tried to relax. 
Maybe I had asked for the bus- 
iness I was getting. 


That night Dee, my wife, 
shook me awake. “You were 
groaning and grinding your 
teeth,” she said. 

I sat up in bed. “You know 
it’s a problem,” I said. “Den- 
tists all over the world are re- 
marking on it. People are 
grinding their molars down to 
nothing. Maybe I should go in 
the teeth-making business.” 

She rubbed my neck. “It'll 
iron out,” she said practically. 
“You’re working too hard.” 


‘lm not working hard 
enough,” I said. ‘“What’s 
wrong, Dee? Things just don’t 
seem to click—not any more.” 

“It takes time.” 


“Maybe I just can’t handle 
a” 

“You know that isn’t so, Art. 
You'll get everything under 
control. It takes time.” 

Time passed. Time enough 
for the accident investigation 
board to write a cause factor 
of SUPERVISORY ERROR in 
New’s fatal stall. Maybe you 
think a man can’t brood over 
something like that: a young 
aviator, right in his prime, go- 
ing like New. The worst part 
of it was the responsibility I 
felt for his death. It didn’t oc- 
cur to me suddenly. It was 
something that happened over 
a period of time. 

It caused me sleepless nights, 
and I spent more time think- 
ing — really thinking — about 
some of the problems asso- 
ciated with command. What a 
wonderful ring that word had 
for me. I guess I was a little 
in love with the sound of it. 
But I discovered that it was 
more, much more, than a sound. 
It meant responsibility. 

Perhaps I had evaded that 


I COMMAND 


responsibility — unconsciously, 
of course. I’d held flying jobs 
and staff jobs and this was my 
first taste of real command. I 
asked myself seriously if I were 
ready for it. I decided that I 
had enough experience and ma- 
turity to assume the job, and 
I really went to work. 

I did much more than just 
scan an aviator’s flying record 
before assigning him as unit 
instructor pilot. I picked my 
administrative geniuses for the 
desk jobs and I picked my best 
fliers for the flying jobs. And 
organization—we organized ev- 
erything in that outfit from one 
end to the other. The Army is 
filled with experts in every 
phase of operation. If you 
haven’t got it, you can get it, 
somewhere. 

For instance, the pre-acci- 
dent plan. We got all the per- 
tinent publications from USA- 
BAAR, made certain that ev- 
eryone saw the film “What 
Caused the Crash,” and insti- 
tuted regular weekly meetings 
throughout the month, a small 
group at the meetings rather 
than one, big overcrowded 
monthly meeting. We discussed 
our mutual problems, and lots 
of them were solved before 
they became too evident. 

We had a big inspection and 
the IG gave us a resounding 
cheer for the best maintained 
aircraft in the Army area. Our 
accidents turned into incidents 
and our proficiency went up. 

Dee was just telling me the 
other night how well every- 
thing seemed to go. I knew it 
was going well, too. Those 
things give everyone a lot of 
satisfaction. Everybody feels 
good. Morale soars. 

“Too bad,” I told her, “that 
young New had to buy the farm 
to wake me up.” 

That’s the only sad part of it. 
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Captain James H. 


Operation Wires 


A 4-point Program for Saving Army Aircraft 


Chappell, Inf 


and 


Morgan D. Hensgen 


T CAMP WOLTERS heli- 
copter students are trained 
under conditions much like 
those in the field. Practical 
problems and situations are 
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presented to challenge the avia- 
tor’s ability and to develop 
judgment and proficiency for 
future flying assignments. At 
times training maneuvers re- 


quire flight in proximity to the 
ground, and wire accidents 
have occurred. 

In 1958 the U. S. Army Py. 
mary Helicopter School experj- 
enced three wire accidents and 
one incident. Only minor jp. 
juries were sustained by the 
aviators involved, but the 
equipment cost totaled $71, 
816.52. Safety personnel be. 
came concerned and began a 
series of conferences with 
flight instructors, check pilots, 
Accident Investigation Board 
members, and personnel from 
the local telephone and power 
companies. The result of these 
conferences was this four-point 
plan for OPERATION WIRES. 


1. Minimum altitude for pow- 
er recoveries from simulated 
forced landings in the area 
(other than authorized autoro- 
tation touchdown points) was 
established in SOPs at 35 feet 
above the ground. 


2. Area maps were marked 
with known wire obstructions 
and placed in each stagefield 
house, and instructor personnel 
were directed to point out dan- 
ger areas and specific wire lo- 
cations to students. 


3. A continuing program was 
established for educating stu- 
dent and instructor personnel 
in clues to aid in the detection 
of wires. 


4. Hard to detect wires were 
marked to aid identification. 

Several problems were in- 
volved in this fourth point. Lo- 
cal utility companies were re- 
luctant to place any type of 





Capt Chappell is the Military 
Flight Safety Officer at the U. 8. 
Army Primary Helicopter School, 
Camp Wolters, Texas. 

Mr. Hensgen is the Director of 
Safety for the civilian contractor, 
USAPHS, Camp Wolters. 
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marking on top of anchor poles. 
Many wires were already at- 
tached to the upper extremity 
of the poles ; besides any mark- 
er added would become just an- 
other target for the hunters 
who had already become profi- 
cient in shooting off the insu- 
lators on the poles. The idea of 
stringing an additional wire 
was disapproved because the 
additional weight created by 
snow and ice during winter 
would cause disrupted service 
to customers. 


A solution was found by 
placing a single pole (to ex- 
tend approximately 25 feet 
above the ground) at a mini- 
mum distance of 15 feet later- 
ally from the wires. A 3-foot 
metal sheeting shaped into a 
cone and painted with Day-Glo 
paint was placed atop each pole. 
The utility companies offered 
every assistance in this proj- 
ect. They helped tour the im- 
mediate flying area to secure 
permission from local property 
owners to place these wire- 
identifying poles in hazardous 
locations. An independent tele- 
phone service company set the 
poles at a cost of $30.00 per in- 
stallation, including labor, pole, 
and equipment use. 

How effective is this type of 
wire identification? The avia- 
tors at the school are very re- 
ceptive to the idea and results. 
The markers quickly became 
identified as “Dunce Caps.” 
Their visibility from the air 
alerts the aviators to the pres- 
ence of wires. The “Dunce 
Caps” also serve a psychologi- 
cal purpose in reminding the 
aviators to be wire conscious. 
Financially, this installation 
should prove to be a very sound 
investment. If the efforts to 
prevent and minimize this type 
of accident results in the sav- 
ing of just one life, one injury, 


or one aircraft, the time, mon- 
ey, and effort expended will be 
justified. 

In the interest of world-wide 
Army Aviation safety, the fol- 
lowing detection clues are pre- 
sented to develop wire con- 
sciousness in aviators so they 
can recognize this hazard in 
flight and take the necessary 
evasive action to prevent colli- 
sion. 


Anchor Poles. When you see 
closely spaced anchor poles, ex- 
pect wires. Anchor poles are 
sometimes hidden by trees bor- 
dering open areas. 

Roads. Anchor poles close to 
roads are often difficult to de- 
tect. Wires often run alongside 
roads or cross laterally. 

Railroad Tracks. Almost ev- 
ery set of rails has lines that 
run parallel to or cross over 
the tracks. Their height is of- 
ten deceiving. 

Farm Houses. Most rural 
houses are now served by elec- 
tric or telephone service. So 
expect wires even in remote 
areas. 

Isolated Buildings and Aban- 
doned Building Sites. Many 
farms have barns or other out- 
buildings served by electric 
lines not readily visible. The 
cost of removing lines from 
abandoned areas is often more 
than their value, so the utility 
companies tend to leave them 
up. 

Section Lines. Many wires 
from main power sources are 
placed over section lines. Look 
carefully for the presence of 
wires, particularly where there 
is heavy vegetation. 

Oil Tanks and Pump Sta- 
tions. These areas are usually 
served by a network of wires. 
Be alert if you enter such an 
area. 

High Tension Lines (Main 
Power Sources). These are us- 


OPERATION WIRES 


ually prominent because of 
elaborate supporting structure 
and are often readily detected 
because of the cleared area 
around them. 


Expect wires when you spot 
any of these “clues.” Perform 
a thorough reconnaissance 
whenever possible and be alert 
for wires on all approaches and 
landings. 

The following DA message 
455189 from DCSOPS is 
quoted: 


“1. In the period 1 Jan 59-14 
Nov 59 the Army experienced 
27 aircraft accidents with 4 
fatalities resulting from flying 
into wires. Sixteen occurred 
during the last 6 months of this 
period. 

“2. Two factors must be ap- 
preciated: 

a. Wires normally cannot 
be seen from an aircraft in 
flight. 

b. Low level tactical fly- 
ing requires acceptance of the 
risk of hitting wires. 

“3. Efforts must be directed 
to reducing wire collision acci- 
dents to a minimum commen- 
surate with accomplishment of 
the mission. Suggested areas 
for attention are: 

a. Training of ground 
personnel in keeping wires 
away from tactical areas. 

b. Prior ground recon- 
naissance of anticipated land- 
ing areas. 

ce. Confinement of low 
level flight to areas known to 
be clear of wires. 

d. Maintenance of NOT- 
AM MAP of local flying areas 
and hazardous wires noted 
thereon. 

e. Training of flight per- 
sonnel in recognizing clues to 
wires. 

f. Stress provisions of 
par 4g, AR 95-8 for non-tacti- 
cal flying.” 
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Command level 


CCIDENT PREVENTION 

should be placed at the 
level of responsibility neces- 
sary to get its benefits. This 
means it must be activated 
on a commend level. Command- 
ers are responsible for accident 
prevention and must lead and 
direct the effort. 

What is the objective of ac- 
cident prevention? 

The sole purpose of an air- 
craft accident prevention pro- 
gram is to accelerate accom- 
plishment of the Army Avia- 
tion mission through improved 
operation of aircraft. 

An effective program must 
not restrict the flying mission. 
An effective program will re- 
duce to a minimum the number 
of lives lost and aircraft dam- 
aged or destroyed in noncom- 
bat accidents. This philosophy 
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The Case 


for Supervision 


is not applied to justify the as- 
sumption of unnecessary risk. 
Losses sustained in lives and 
equipment during peacetime 
operations constitute an un- 
acceptable drain on vital re- 
sources. 

With this in mind, let’s con- 
sider the methods by which the 
objective can be reached. Ac- 
cident prevention in itself is 
not a special way of doing any- 
thing. It is the result of the 
logical development of mission 
capability. Further develop- 
ment must be fundamentally 
directed toward higher quality 
(better aircraft, better avia- 
tors). The experience of a 
great many industries shows 
that when higher quality is 
achieved, accident prevention 
is a logical by-product. To 
achieve a satisfactory degree 
of accident prevention, the 
Same general principles for 
gaining higher quality must 
be followed. 

To provide Army Aviation 
with a consistent degree of ac- 


cident prevention, it is impor- 
tant for command and super- 
visory personnel to consider 
it as being part of good busi- 
ness management. Accident 
prevention cannot be sold with 
consistency if it is set apart. 
The commander who is inter- 
ested primarily in the efficiency 
of his command can best be 
sold on the idea of accident pre- 
vention by selling it at its ac- 
tual value, which is mostly that 
of assisting him in achieving 
his goal. 

Considering the problem fur- 
ther, we have these basic ele- 
ments in the military: person- 
nel, equipment, and facilities. 
With respect to personnel, we 
must consider four factors: se- 
lection, placement, training, and 
leadership. Selection and place- 
ment also apply to equipment 
and materiel. Now if command 





This article was prepared by 
the U. 8S. Army Board for Avia- 
tion Accident Research. 
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supervision is accorded all these 
elements, greater dependability 
and higher quality will accrue 
along with an acceptable degree 
of accident prevention. If prop- 
er attention is not given these 
elements, the results are per- 
sonal injuries, poor morale, and 
damaged equipment. 

In this manner, we can un- 
derstand accident prevention as 
the result of command super- 
vision and acceptance of basic 
responsibility. Command re- 
sponsibility is a far-reaching, 
all-encompassing function. 

Let’s see how it might affect 
an accident at X Army Airfield. 
An accident has happened, a 
board appointed, and a com- 
plete investigation has been 
made. All corrective measures 
have begun. 

This accident report listed 
maintenance as the cause. The 
amount of blame heaped on the 
crew chief and mechanic 
reached gigantic proportions. 
The investigators had hit them 
from all sides with questions. 
What did they do? What didn’t 
they do? Why? Why not? The 
personal lives of these men 
were examined with a micro- 
scopic intensity. Anything with 
a taint of suspicion was exam- 
ined with the idea of revision 
or complete change in mind. 

Backtracking the mechanic, 
it was found he was having 
considerable difficulty in col- 
lecting his pay. His pay rec- 
ords were not in order and 
overdue installment payments 
placed his wife and creditors 
squarely on his back. With this 
on his mind, he prepared to 
work on the aircraft. 

In a different way the crew 
chief was disturbed, too. A 
bachelor, the day before the ac- 
cident he’d gone to the sports 
arena for a workout. He found 
the equipment locked up and 


no one around. When the ath- 
letic director finally appeared, 
the basketballs were all flat. 
The crew chief managed to 
work up a sweat and decided to 
take a shower. He then dis- 
covered the Engineer section 
hadn’t fixed the boiler. 


Later, we have these two 
maintenance men about to ap- 
ply hard-earned knowledge to 
a complicated aircraft engine. 
They do the required work 
while talking about the inade- 
quacies of finance and special 
service goof-offs. Their work 
is passed on by an inspector 
who thoroughly depends on the 
two best men in the unit to do 
a bang-up job. 

The aviator next enters the 
picture. He didn’t do too much 
checking, either. He had a 
problem of his own. His wife 
had told him (for the second 
time that week) he ought to 
buck the commissary line just 
once. “And do,” she also told 
him, “try the PX. You’d think 
those people were there strict- 
ly for their own benefit and the 
merchants in town. Why can’t 
we get transferred ?” 

Besides flying this aircraft, 
our aviator is wondering how 
he can bring harmony to his 
otherwise happy Capehart 
home. After a preflight and 
cockpit check, the aviator takes 
off. 

All the efforts of our support 
people pay off. The aileron con- 
trol cable had been reversed, 
and the aviator had little time 
for anything but bewilderment 
as he turned the wheel right 
and the aircraft rolled left. 

It was a nice airplane but 
it’s going to take a lot of fixing. 

The findings of our accident 
board fell far short of finding 
the true cause. Their findings: 
the mechanic, crew chief, in- 
spector, and aviator all goofed. 


THE CASE FOR SUPERVISION 


Corrective action: the aviator 
gets more schooling; the main- 
tenance people receive more in- 
structions on the proper use of 
tools; and the inspector gets 
another checklist on a thous- 
and -and-one nuts and bolts. 
New SOPs were written for all 
flight line personnel and every- 
one agreed that this kind of an 
accident couldn’t happen again. 


Corrective engineering ap- 
plied to responsible conditions 
or responsible _ individuals 
should implement accident pre- 
vention to the desired degree. 
It paves the way to accident 
prevention, but if acceptance, 
adherence, and accomplishment 
are not the result, then a need 
for command action is indi- 
cated. 


Attention to the human ele- 
ment in accident prevention — 
the responsible individuals — 
should receive more emphasis 
than attention to responsible 
conditions. It is essential to 
take corrective action in the 
realm of individual heedless- 
ness, carelessness, haste, and 
poor morale. 


Considering both conditions 
and individuals, it is plain that 
accident prevention is a result 
of an efficient operation, or that 
accident prevention in an op- 
eration results in efficiency. 

This approach is simple and 
straightforward because in 
reaching for the objectives of 
accident prevention, a basic 
goal is reached as an _ inte- 
grated, effective unit. This, 
then, provides the commander 
with an idea, an idea that he 
can understand because it is 
closely related to his idea of 
what his job adds up to. 
Through training and leading 
supervision in this direction, a 
consistent and satisfactory lev- 
el of aviation accident preven- 
tion will ultimately be reached. 
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indiscriminate Use of Drugs 


May Cause You to Become 


An Addled Aviator 


N GENERAL if the condi- 
tion of an Army Aviator re- 
quires regular medication, he 
should not fly until the condi- 
tion for which he is being 
treated has cleared. This deci- 
sion should be made by the 
flight surgeon. 

The use of drugs by flying 
personnel may become a prob- 
lem when medical administra- 
tive control is not exercised, or 
as a result of inadequate medi- 
cal indoctrination of flying per- 
sonnel. 

‘Self-medication must be con- 
demned, inasmuch as the ma- 
jority of the widely advertised 
remedies available for purchase 
will produce effects on the body 
which may: make it unsafe for 
the aviator to fly.. 
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When used indiscriminately, 
such preparations as antihista- 
mines (cold tablets, etc.) can 
be especially dangerous. Indi- 
vidual reactions to these drugs 
vary from that of no apparent 
effect in some individuals to 
drowsiness or depression in 
others. These drugs tend to 
affect the inner ear and to de- 
crease depth perception, both 
of which wili detract from the 
individual’s capability to fly 
safely. 

Antibiotics. form an impor- 
tant group of drugs that are in 
common usage today. Many 
times these preparations are 
used indiscriminately. Three of 
these may be very dangerous 
to flying personnel: streptomy- 
cin, dihydrostreptomycin, and 


sulfanomides. Persons receiv- 
ing such medications should be 
restricted from flying until the 
drugs have been eliminated 
from the system (up to 72 
hours). 

Nose drops. These should 
also be used cautiously. In sus- 
ceptible persons varying de- 
grees of nervous reaction, rang- 
ing from tremors to incoordi- 
nation, may occur if these prep- 
arations are used _ indiscrimi- 
nately. If used excessively, 
nose drops lose their efficacy 
because nasal tissues will fail 
to shrink and many even be- 
come overcongested. Specific 
directions should be followed in 
their use. 

Drugs such as chloroquine, 
which may be given as prophy- 
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laxis against malaria, may in- 
terfere with visual accommoda- 
tion. Certain other drugs such 
as quinine, also used for sup- 
pression of malaria, will cause 
ringing in the ears and deaf- 
ness. 


Atropine and similar sub- 
stances found in medicines used 
in treatment of the common 
cold, and banthine, often pre- 
scribed for the relief of ulcer 
symptoms, will cause changes 
in the pupil of the eye and af- 
fect visual acuity. 


The use of “pep pills’ such 
as benzadrine and dexedrine is 
no substitute for adequate rest. 
The susceptible individual may 
be unduly stimulated by such 
preparations with detriment to 
judgment. As is true with any 
stimulant, following the period 
of stimulation there is an op- 
posite reaction of depression. 
These substances tend to de- 
crease the appetite somewhat ; 
and to assist in losing pounds, 
the overweight Army Aviator 
may be tempted to use them as 
an aid. These drugs should 
never be used by flying person- 
nel except under supervision of 
the flight surgeon, and then 
only after a trial test on the 
ground. 


Tranquilizing drugs. Change 
6 to AR 40-110, Standards of 
Medical Examinations for fly- 
ing, requires that flying per- 
sonnel Classes 1, 2, and 3 who 
are under treatment with any 
of the newer mood-ameliorat- 
ing, tranquilizing, or ataraxic 
drugs, antihistaminics or bar- 
biturate preparations will be 
disqualified for flying while un- 
der such treatment and for ap- 
propriate periods after the drug 
has been discontinued. 


Such drugs as thorazine, 
sparine, reserpine, and Miltown 
fall into this category. 


Alcohol. This is probably the 
one substance that is most used 
by man and perhaps the least 
understood. 


Many studies on the effects 
of alcohol on various aspects of 
behavior may be very briefly 
summarized by stating that in 
general, sensory, motor and 
mental functions are adversely 
affected by alcohol. 


Perception is dulled, reaction 
time is slowed, coordination de- 
teriorates, and judgment be- 
comes impaired in the presence 
of alcohol. An aviator under 
the influence of alcohol would 
be handicapped in remember- 
ing to check his instruments, 
making complicated decisions, 
or in effectively carrying out 
other flying duties. 


The apparent stimulation ob- 
tained from ingestion of alcohol 
is thought to be the result of 
paralysis of the inhibitory cen- 
ters rather than by direct ac- 
tion on the central nervous sys- 
tem. 

McFarland states that al- 
though oxidation of alcohol pro- 
vides some energy (about 7 cal- 
ories per gram) it differs mark- 
edly from ordinary foods in 
several ways. “(1) It can only 
be burned immediately and can- 
not enter into the building or 
repair of tissues or be stored 
for future use as fuel. (2) It is 
not utilized more rapidly when 
the supply is increased. (3) No 
accessory food factors, such as 
vitamins are present. (4) Al- 
cohol has definite druglike ac- 
tions and toxic properties not 
possessed by foods. (5) Severe 
organic and mental ailments 
may result if alcohol is taken 
in large quantities for a long 
period of time.” 

Aviators should abstain from 
alcoholic beverages for a peri- 
od of 18 to 24 hours prior to 
flight duties. 


MEMO FROM FLIGHT SURGEON 


Case history. A student avi- 
ator came on sick call with a 
painful right ear. He had been 
treated for ear trouble for sev- 
eral months by a civilian doc- 
tor. More recently he had been 
treated (penicillin shots) by 
his wife, a nurse, but without 
improvement. 


When seen by a flight sur- 
geon the patient had developed 
an acute infection. He was 
“grounded,” of course, pending 
recovery. 


Two very obvious errors are 
evidenced by this case: 


1. Primarily, the individual 
concerned should have been un- 
der the care of a military phy- 
Sician, rather than a civilian 
doctor. 


2. Self-treatment or treat- 
ment by another member of 
the family cannot be condoned, 
inasmuch as such practices fre- 
quently result in complicating 
the picture for the flight sur- 
geon when the patient finally 
comes to him, and usually ne- 
cessitates suspension from fly- 
ing duty until the condition can 
be cleared. 


Captain Blank scratched his 
leg to relieve an itching sensa- 
tion. Some time later he noted 
some redness and irritation of 
the area. He diagnosed this as 
unimportant, painted it with 
Merthiolate and went merrily 
on his way. 


Some 36 to 48 hours later, 
however, the area of redness 
was considerably enlarged; it 
became hard and very painful. 
THEN he went to see the flight 
surgeon. By this time he had 
developed an acute severe in- 
fection of the leg. This neces- 
sitated his removal from flying 
status for a week, daily visits 
to the dispensary, plus several 
injections of antibiotics. 
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PART 
IN 
ARMY 


AIRCRAFT - 


THE MAINTENANCE MAN’ 


X 


ACCIDENT INVESTIGATION 


OU ARE ATTACHED to 

the maintenance Section at 
Mondix AAF. Word of an Army 
aircraft crash has just been re- 
ceived at your unit’s airfield 
operations office. Unfortunate- 
ly, you find that it was a major 
accident, resulting in total loss 
of the aircraft and several fa- 
talities. 

A well organized pre-acci- 
dent plan in your unit will en- 
able the previously appointed 
accident investigation board of 
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Master Sergeant Raymond A. Dix 


four or more officers to start 
work immediately on the diffi- 
cult task of trying to determine 
the cause of this accident. 

As a maintenance officer you 
may be assigned as a board 
member ; or as an enlisted man 
you may assist the accident in- 
vestigation board. In either 
case if the cause lies in this 
area, your primary duty is to 
be a maintenance technical ad- 
visor (or the closest thing to 
a maintenance expert avail- 


able) to assist the board in find- 
ing the cause of this accident. 

Normally you will not be in- 
volved in the interrogation of 
witnesses or the research of 
the aviator’s records. Neither 
the weather, the operational re- 
quirements for the flight, nor 





M/Sgt Dix is an Operations 
Maintenance Sergeant for the In- 
vestigation Division of the United 
States Army Board for Aviation 
Accident Research. 
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the medical findings of the fa- 
talities concern you. However, 
you should work with the rest 
of the investigation team and 
make notes of their findings. 


The most important infor- 
mation you might gain from 
the board members is that of 
witness interrogation. Study 
these statements and look for 
pertinent information. Do not 
solely depend upon witnesses’ 
statements; they are some- 
times erroneous. Some of the 
points of value to you from 
these statements are listed be- 
low: 

1. Was the engine running 
prior to impact? If so, note its 
type of operation. 

2. Note the attitude of the 
aircraft before impact; did it 
appear controllable or did it ap- 
pear to be going through un- 
controllable gyrations ? 

3. Was any part or object 
seen to leave the aircraft be- 
fore impact? If so, what did it 
look like? 

4, Were any loud noises heard 
before impact which could lead 
to a structural failure or engine 
malfunction ? 

5. Did witnesses observe fire 
or smoke? If so, what color was 
it and from what location did 
it come? 

Let’s move now to the scene 
of the accident. A very impor- 
tant point to remember is that 
you are a member of a team. 
As eager as you might be to 
wade into the wreckage and 
find that missing bolt, nut and 
cotter pin, or a control compo- 
nent that has failed through 
fatigue, relax and study the sit- 
uation. At this time, a com- 
plete wreckage diagram will be 
made, showing the initial point 
of impact and the debris pat- 
tern of the wreckage. This dia- 
gram should be started at the 
first point of impact with the 






ground. Indicate trees or other 
obstacles which the aircraft hit 
before impact. Compass head- 
ings and distance measure- 
ments are of vital importance 
on this diagram. 


Before the photographer has 
been released, make certain 
that all photos have been taken 
to relate engine control set- 
tings, flight control positions, 
a closeup shot of the instru- 
ment panel, and a view of the 
aircraft from at least four po- 
sitions (front, rear, left, and 
right; top, also, if practical). 

These photos can prove of 
tremendous value to you later. 
Take as many pictures as you 
desire, regardless of whether 
you think you’ll use them. You 
can always discard those of no 
value. Remember, when the 
wreckage is moved, it’s usually 
too late for pictures. Carry 
with you some means of identi- 
fying the photo, such as a small 
blackboard with chalk, or a 
plain paper pad with black 
grease pencil. Make a short de- 
scriptive title and place it in 
the area of the item which is 
being photographed. This is 
particularly important when 
photographing a component 
which has separated from the 
aircraft. Without this informa- 
tion, you’ll find it almost im- 
possible to remember the pur- 
pose of the pictures that you 
have taken. 

A few more preliminary 
points to cover prior to detailed 
inspection of the aircraft: Make 
certain that ample fuel and oil 
samples have been taken if the 
wreckage permits it (a mini- 
mum of two gallons of fuel 
and one quart of oil). As soon 
as possible after the crash, re- 
quest all maintenance records 
of the aircraft for your study. 
Work previously performed on 
the aircraft may be of prime 
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importance at this time. 

Now, you receive word from 
the president of the investiga- 
tion board to go ahead with the 
technical maintenance portion 
of the investigation. Using the 
wreckage diagram, showing 
skid marks and indentations in 
the ground, plus the debris pat- 
tern, your first step is to de- 
termine whether the aircraft 
was completely intact prior to 
impact. Take an inventory of 
components and parts. 

Generally speaking, if you 
find both wingtips at the scene 
of the accident, it is a good in- 
dication that both wings were 
intact. Also, if you find the 
components of the tail section 
and the nose section, it is rea- 
sonably certain that the fuse- 
lage was intact before impact. 
If a component has failed, and 
you fee] that this item will be 
of value in determining the 
cause of the accident, take pre- 
cautionary measures to prevent 
further damage to it. 


The average maintenance 
man might lack the knowledge 
and experience to look at a bro- 
ken surface of metal and deter- 
mine if the part failed through 
fatigue or as a result of im- 
pact damage. If it is decided an 
item should be shipped to a 
metallurgist for expert analy- 
sis, this part should be re- 
moved from the wreckage, 
carefully wrapped in clean rags 
and, if required, securely crated 
in a box. The procedure for ob- 
taining laboratory analyses is 
contained in change 1 to DA 
pamphlet 95-5. 

Next, check the operational 
controls of the aircraft. A 
thorough check of all cables, 
linkages, bell cranks, push-pull 
rods, and all other components, 
from the pilot’s controls direct- 
ly to the surface which is 
controlled, should be made. 
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These questions will need an- 
swers: 

1. Was the control system in- 
tact prior to impact? (Check 
this out by tracing each system 
separately.) 

2. Through evidence remain- 
ing in the wreckage, does it ap- 
pear that the control system 
was previously rigged for prop- 
er control travel? 

3. Are all nuts, bolts, cotter 
pins, clevis pins, or other 
means of safetying, present 
and in proper condition? 

4. Where broken control 
cables, drive shafts or push- 
pull rods are found, have you 
determined whether they failed 
in flight or on impact? 

These items should be check- 
ed in the engine compartments 
as well as throughout the air- 
craft. Particular reference 
should be made to the propeller 
condition. Note damage to the 
blades (how they are bent or 
twisted) ; note the pitch setting 
or angle of the blades. This can 
help determine if the engine 
was developing power prior to 
impact. If you feel the engine 
was not developing power, care- 
fully remove the carburetor 
from the engine. Then see that 
it is gently handled and carried 
to a carburetor shop where ex- 
perts in this field can give it a 
complete teardown inspection 
and bench test. This also holds 
true with hydraulic servos or 
hydraulic units. Such items 
may have foreign matter 
clogged in their jets, valves, or 
various chambers which might 
easily be disturbed or lost 
through movement of the 
wreckage. 

When you have reviewed 
your findings and are satisfied 
with the completeness of the 
maintenance inspection re- 
quired at the scene of the 
crash, confer with the accident 
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investigation board members 
concerning the movement of 
the wreckage. Movement of the 
wreckage to a suitable hangar 
space for further maintenance 
investigation can sometime in- 
volve long distances. If the air- 
craft is to be air-lifted, check 
the security of the sling load- 
ing equipment. Usually the 
wreckage will be loaded onto a 
lowboy truck. Throughout this 
type of evacuation, you should 


‘try to prevent additional dam- 


age to the wreckage. After be- 
ing properly placed on the bed 
of a lowboy, make sure the 
wreckage is securely tied and 
lashed to the vehicle. Place 
red warning flags on the por- 
tion of the wreckage overhang- 
ing the end of the vehicle. 
Measure the distance from the 
ground to the highest point of 
the wreckage load and advise 
the driver about the load height 
so he will use caution at under- 
passes along the route. 


With the aircraft wreckage 
unloaded at a designated roped 
off area in a hangar, place the 
pieces of the wreckage to- 
gether, much like that of a jig- 
saw puzzle. Here, a more de- 
tailed inspection of the entire 
wreckage will be conducted. 
Also, teardown inspections of 
the engine(s) and other com- 
ponents may be_ performed. 
Careful inspection of filters and 
operational checks of pumps, 
magnetoes, and other acces- 
sories contributing to the air- 
craft operation should be made. 
It is sometimes advantageous 
to have a factory technical rep- 
resentative work along with 
you on teardown inspections. 


During this further detailed 
inspection of the wreckage, 
have a photographer available 
to take additional photographs, 
if needed. Remember to prop- 
erly identify these photos. 





During disassembly of vari. 
ous components, check that 
proper assembly of the compo. 
nents was previously made. 
Improper assembly of compo. 
nents has caused many acti. 


dents. A good example of this | 


happened when the aileron con- 
trols of a fixed wing aircraft 
were crossed on reassembly, 
This mechanic’s error was over. 
looked by the maintenance in. 
spector and the pilot. True, all 
of these people moved the ai. 
leron control and actually ob. 
served the movement of the ai- 
leron. The failure came in the 
fact that no one noticed oppo- 
site aileron movement. This re- 
sulted in the crash of the air. 
craft. 


An important part of your 
job as maintenance man with 
the aircraft accident investiga- 
tion board is to make certain 
that a UER is submitted on any 
item which you find might have 
caused the crash or which 
might have been a contributing 
factor to the cause of the acci- 
dent. 


Present a written report to 
the president of the board sum- 
marizing your part of the main- 
tenance information pertaining 


to the accident. This report © 


should be clearly understand- 
able and brief, but complete. It 
is not required that you go into 
detail of every item and step- 
by-step procedure that you 
conducted during your inspec- 
tion. However, you should note 
that the various items were in- 
spected and were found to be 
operative or in satisfactory 
condition. Some aircraft acci- 
dent investigations will termi- 
nate with the cause undeter- 
mined. But YOU can help to 
find maintenance cause factors 


and prevent future accidents 


by keeping an open mind and 
exhausting every possibility. 
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RASS FIRES USED to be 

of concern only to farmers, 
foresters, and firemen. They 
have recently become vitally 
important to Army Aviation. 

An Army Aviator took off 
in an HU-1A helicopter to fly 
a mechanic to an outlying site 
for maintenance on another 
aircraft. He completed the 
flight, landed, and shut down 
the engine. As he stepped out 
of the helicopter, he saw white 
smoke coming from the rudder 
pedal area and heard a muffled 
explosion. The aircraft was 
quickly abandoned, and the 
startled aviator watched it burn 
to the ground. 

Investigation revealed that a 
grass fire was seen directly un- 
der the cabin combustion heat- 
er exhaust prior to the time 
fire was observed on any part 
of the aircraft. The estimated 


Cabin heater exhaust 13 3/8 in. above ground at touchdown 
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time until the grass fire started 
after the aircraft landed was 
approximately 15 seconds. 
This heater exhaust gene- 
rates a temperature of approxi- 
mately 700° F. and is only 
133% inches from the ground at 
touchdown. The fuel vent, lo- 
cated 38 inches from the heater 
exhaust stack, caught fire and 
flames rapidly spread to the 
fuel tank, making it impossible 
for the aviator to remount and 
fly away from the fire. In this 
particular case, the heater had 
been in use during the flight 
and was not shut off until after 
landing. The landing area was 
covered with dry broomstraw. 
Until a design fix can be in- 
corporated, it was recommend- 
ed that HU-1A aviators shut 
the heater off at a point during 
the landing pattern which will 
allow the heater exhaust time 


to cool before the aircraft is 
landed. A few minutes of cold 
air are well worth avoiding the 
hot foot you might experience! 

In another case, an HU-1A 
aviator started a grass fire by 
inadvertently lowering his land- 
ing light while on the ground. 
He quickly grasped what had 
happened, picked the helicopter 
up, moved to another area and 
avoided fire damage. 


HU-1As are not the only air- 
craft involved in this hazard. 
Recently, an H-34 landed at a 
tactical site and the exhaust 
flames ignited tall grass in the 
area. The aviator was able to 
deflect the flames with the 
downwash of the main rotor 
blades and prevent the fire from 
spreading to other parked heli- 
copters. Approximately 20 
acres of land were burned over, 
and tents, foot lockers, and 
other equipment were de- 
stroyed. 

Remember, exhausts create a 
great deal of heat, and dry 
vegetation will burn! 





This article was prepared by 
the U. 8S. Army Board for Avia- 
tion Accident Research. 


Culprit survives flames 





MID-AIR COLLISION 


ANY THOUSANDS OF 

words have been written 
about mid-air collisions. SOPs 
are established with this haz- 
ard in mind. Traffic patterns 
are designed to provide ade- 
quate clearance between air- 
craft. Fledgling aviators hear 
about the danger of mid-air 
collisions from their first day 
of training. Veteran aviators 
are constantly reminded in 


safety meetings, unit briefings, | 


and accident prevention litera- 
ture. Army aircraft have had 
their olive drab complexion 
brightened with high visibility, 
fluorescent, red-orange paint. 
All this; yet the problem is still 
with us. It isn’t likely to lessen 





T JIM DANDY 3-3 pilot filed 

a VFR flight plan from 
Cairns AAF to Bates Field, Mo- 
bile, Ala. He closed his flight 
plan through the FAA facility 
at Bates Field and waited for 
his passenger to arrive. After 
his passenger arrived, the pilot 
prepared to refile his flight 
plan for the return trip to 
Cairns AAF. 


Since Bates Field is not a mil- 
itary field, the military DD 
Form 175 was not available, so 
the pilot filed on an FAA Form 
ACA 398. The pilot picked up 
the drop line in the civilian han- 
gar and gave the FAA radio 
operator all the necessary in- 
formation that Military Flight 
Service requires when filing a 
flight plan on an FAA Form 
ACA 398. 


The pilot asked the FAA ra- 
dio operator if there were any 
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in the foreseeable future. 

We often hear and read about 
inherent dangers of mid-air 
collisions with new supersonic 
aircraft. Admittedly, the prob- 
lem is more critical with higher 
speeds; but what about those 
aircraft in the below 100 mph 
class? Do slow speed and ex- 
cellent visibility immunize these 
aircraft and the aviators who 
fly them? 

During the past four months, 
four Army aircraft were in- 
volved in mid-air collisions. 
Two L-19s collided, resulting in 
one destroyed aircraft and one 
fatality. Recently two H-23s 
were destroyed and the two 
pilots killed as a result of a 


further questions and the FAA 
radio operator replied, “Give 
me a call when you are air- 
borne.” The pilot took off, made 
his call and proceeded on his 
flight. At his point of destina- 
tion, Cairns AAF, the pilot was 
instructed to report to opera- 
tions. Operations advised the 
pilot that there was a discre- 
pancy in his flight plan and a 
violation would be filed against 
him. 

Check the correct solution 

below. 

a. He should have taken a 
DD Form 175 with him 
and filed out on this be- 
cause the FAA Form ACA 
398 does not have all the 
information that Military 
Flight Service requires. 

b. He should have waited un- 
til he was airborne and 
then filed with the FAA 
radio facility at Bates 


mid-air collision. Both of 
these accidents occurred jp 
bright daylight with excellen 
visibility. ‘ 
In the latter case, two aviators 
took off four minutes apart for | 
a cross-country flight. Five to | 
ten minutes after takeoff, the 
aircraft collided and crashed, * 
In supersonic, high altitude 7 
aircraft, human limitations of 
visual perception increase the 
hazard of mid-air collisions. In 
slow speed, low altitude air. 
craft, a self-induced limitation 
is the major factor. This limi. 
tation can be eliminated with a 
flexible neck and open eyes, | 
Keep your head on a swivel — ¢ 
SEE AND BE SEEN! 





Field, using his old DD 
Form 175. 
c. He should have given the 





FAA radio operator the? 


information from his FAA 
Form ACA 898 and 
any additional information 


that military pilots must 7 


have on their flight plans | 


and waited for a clearance 


from Military Flight Ser- 
vice. 


d. He should have filed his » 


flight plan from Cairns 
AAF to Bates Field ard 
back to Cairns AAF with 
a 2-hour fuel stop. 

e. He should have made a 
direct call to Military 
Flight Service and filed his 
flight plan with the infor- 
mation from his old DD 
Form 175 flight plan. 

The solution to the Puzzler 


will be found on the inside back 


cover. 
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\ rw PROBLEM OF fatigue 
in materials and structures 
has long been a subject of ma- 
jor concern to all elements of 
the metallurgical industry. The 
advent of the helicopter in the 
late 1940s with its unusual 
aerodynamic stresses followed 
by the two disastrous “Comet” 
disintegrations in early 1954, 
focused additional attention on 
the problem. 

The Army, an important user 
of aircraft, has a vital interest 
in the problem of fatigue. Those 
of us in Army Aviation should 
become as familiar as possible 
with the problem and its in- 
fluence on our everyday opera- 
tional and maintenance activi- 
ties. 

What is fatigue? What 
causes it? Is fatigue failure 
progressive or sudden? Is im- 
minent failure recognizable? If 
so, is it recognizable by visual 
means or must one use special 
detection equipment? What 
can we do to minimize or elim- 
inate the problem? 


GENERAL CONSIDERATIONS 


Fatigue of a metal or struc- 
tural material is the weakening 
and eventual failure developed 
in the material due to con- 
tinued reversal or repeated 
loading in excess of the fatigue 
limit of the material. Fatigue 
limit is the maximum stress 
(or load) which could be in- 
definitely repeated without fail- 
ure of the material. The fatigue 
limit, though used extensively 
during the design of a particu- 
lar component, is a material 
property and hence is not re- 
liable as a measure of the abili- 
ty of a particular component to 
withstand fluctuating loads. 

Resistance to damage by re- 
peated or alternating loads re- 


Aircratt Structure Fatigue 


quires a quality known as fa- 
tigue strength in a structural 
component. Fatigue strength 
is an independent property of 
structures and is related to the 
number of repetitions of the 
fluctuating load as well as the 
magnitude of the load. In prac- 
tice, repeated or alternating 
loads are encountered at least 
as often as static (steady) 
loads, and the risk of compo- 
nent failure is greater because 
the associated stress calcula- 
tions are less accurate. Diffi- 
culties arise not only because 
in many cases reliable figures 
are not yet available to serve 
as a basis for the calculation, 
but also because the fatigue 
strength of a component de- 
pends largely upon its shape 
and dimensions. 


A structure for static 
strength is based on certain 
clearly specified requirements. 
In aircraft, many of these re- 
quirements are empirical, sea- 
soned by many years of experi- 
ence. The methods of analysis 
are also, in many cases, empiri- 
cal yet are well substantiated 
by full-scale tests on complex 
components. In designing for 
fatigue, however, the require- 
ments are not so clearly speci- 
fied nor is the data available al- 
ways directly applicable to the 
actual problems under consid- 
eration. The test data available 
is generally on small-scale lab- 
oratory specimens with stress 
concentrations not always geo- 
metrically similar to those en- 
countered in final design. 
Therefore, a direct transfer and 
application of this knowledge 
to the full-scale design is rs.re- 
ly advisable. Although the 
problems of designing against 
fatigue are not straightfor- 
ward and simple, the following 


general facts about fatigue 
strength are well known and 
can serve to enhance our abili- 
ty to “live with” the problem. 

The fatigue strength of an 
item will be substantially re- 
duced by minute surface notch- 
es (or scratches) resulting 
from machining or casting pro- 
cesses. This reduction can 
amount, in extreme cases, to 
one-half of the normal (pol- 
ished surface) strength. Sand- 
blasted or shot-peened surfaces 
can give fatigue strengths 
equal to those of polished sur- 
faces. 

The effects of fatigue stress 
and corrosion acting together 
are much greater than the ef- 
fects of these destructive 
forces acting alone. The pres- 
ence of corrosion can cause a 
reduction in fatigue strength of 
from 10 percent for corrosive 
resistant steels to as much as 
85 percent for such highly cor- 
rosive materials as magnesium. 
The actual reduction in any 
given case will, of course, de- 
pend on the specific corrosive 
agent involved. 

Investigations to date indi- 
cate that the safety factors of 
materials subjected to alter- 
nating stresses at low tempera- 
tures are increased. Converse- 
ly, fatigue strength values fall 
away with rising temperature 
according to a ‘straight line 
rule. 

Fatigue behavior can be 
greatly affected by the presence 
of wear. The effect can be more 
than the mere addition of wear 
attack and damage by stress 
reversals. Though the effects 
of reversing stress and of wear 





This article was prepared by 
personnel of the U. 8. Army 
Transportation Materiel Com- 
mand, 
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Structural fatigue can happen anytime anywhere. Above: rib 
flanges cracked on H-21 with O hours since overhaul. Right: 
blade weight on HU-1A detached, cut fuel line 3 hours and 


10 minutes after overhaul. 


can both be interpreted as a 
progressive weakening of the 
structure, they differ funda- 
mentally. A reversing stress 
can become so small (less than 
the fatigue limit of the ma- 
terial) that it ceases to damage 
the structure altogether. Wear 
never ceases, however weak the 
load, and it is possible to resist 
wear only for short periods of 
time. Where possible, the com- 
bination of wear and fatigue 
must be avoided. 

Fluctuating or 
loads are seldom, if ever, en- 
countered acting alone in a 
structure but are usually ac- 
companied by steady or static 
loads. In many instances the 
fluctuating load is quite small 
and by itself would create no 
problem ; however, when super- 
imposed on a sizeable steady 
load, it can cause fatigue dam- 
age. Thus, in analyzing a de- 
sign for fatigue strength, both 
fluctuating and static loading 
must be considered, and special 
consideration must be given to 
those areas wherein the total 
loading is critical. 

Fatigue damage in one com- 
ponent of a structure will not 
spread to adjacent components, 
even though they may be sub- 
jected to identical loading con- 


reversing 
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ditions. As previously stated, 
fatigue strength is an independ- 
ent property of each component 
and is determined only by the 
physical characteristics of the 
component being considered. 


DESIGN AND FABRICATION 


It has been frequently 
charged that most fatigue fail- 
ures result from bad detail de- 
sign, without any accompany- 
ing explanations as to what 
constitutes bad detail design. 
The inference here is that a 
structure or machine properly 
designed should not fail in fa- 
tigue at any time. If one con- 
siders the fact that an aircraft 
structure represents the assem- 
bly of thousands of parts, all 
of which are riveted, bolted, 
welded, or bonded together, it 
should become evident that it 
is highly probable that some 
error in design, judgment, or 
fabrication may take place. 

It is also highly likely that 
even the most careful workmen 
may leave a tool mark, nick, 
scratch, or gouge somewhere 
in the structure during the as- 
sembly process. It is even more 
probable that the structure un- 
der normal operation and main- 
tenance will accumulate addi- 
tional damage of one sort or an- 






other. All of the factors may be 
detrimental to the fatigue life 
of the aircraft. It is important 


to weigh all these factors in | 


the consideration of methods to 


prevent or minimize fatigue | 


failures. 

Two basic methods are used 
by the designer to achieve air- 
worthiness of structures under 
repeated or fluctuating loads. 
One is to raise the fatigue 
strength of the structure; the 
other is to limit its life ex- 
pressed as a number of rever- 
sals. On the one hand, this us- 
ually involves “beefing up” the 
structure through the use of 
materials exhibiting more de- 
sirable fatigue properties, or 
building a less “fatigue-prone” 
structure through the use of 
of bracing, gussetts, thicker 
skin, ete. Both of these meth- 
ods usually result in greater 
structural weight in an air- 
craft. On the other hand, the 
designer’s measure of life — 
number of reversals — is con- 
verted through usage estimates 
into flying hours and presented 
to the aircraft operator in 
terms of mandatory periodic 
inspections, tests, and compo- 
nent replacements. 

Structures in which a high 
degree of redundancy exists 
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have a greater chance of sur- 
viving a fatigue failure without 
catastrophic results than do 
simpler structures. This prin- 
ciple is utilized extensively by 
aircraft designers in efforts to 
design “fail-safe” structures. 


When the best effort has 
been made during the design 
phase, it becomes the responsi- 
bility of the fabrication shop 
to carry out its share of the ef- 
fort. It is reasonable to as- 
sume that some damage will 
be incurred during fabrication. 
Carelessness, however, is a 
matter of degree of under- 
standing. The shop assembly 
man would not intentionally 
leave out a bolt in the main- 
wing fitting; nor would the in- 
spector allow a bad rivet to 
pass. The probable conse- 
quences are obvious to him. 
Years of experience and his 
own technical instinct fore- 
warns him of the dangers of 
such errors ; however, the same 
shop man might not hesitate 
to allow a sharp re-entrant 
angle to remain in a part or to 
let a deep gouge caused by a 
hammer or screwdriver remain 
uncorrected. The _ significance 
of the possible catastrophic 
results are not so clearly de- 
fined to him. The only answer 
to this problem is in careful 
and intelligent inspection along 
with continual educational pro- 
grams. 


OPERATION AND 
MAINTENANCE 


Since numerous tests have 
proved that some form of dam- 
age takes place whenever ma- 
terial is subjected to repeated 
loadings, it is not surprising 
that many attempts have been 
made to detect damage prior 
to the formation of a crack. 
These attempts have met with 
indifferent success. There are, 


however, many methods avail- 
able for detecting fatigue dam- 
age after a surface crack has 
been formed. The primary ob- 
jective is to prevent catastro- 
phic fatigue failure and to re- 
duce to an acceptable minimum 
the cronic fatigue failures in 
aircraft. It should not be nec- 
essary, therefore, to stress the 
importance of detecting any 
sign of incipient damage as 
soon after its occurrence as is 
physically possible. 

Since most fatigue failures 
start with a surface nucleus 
which develops into a fatigue 
crack, it is possible to detect 
them by a number of methods, 
most of which are readily avail- 
able in any well equipped air- 
craft maintenance facility. Be- 
cause of the nature of inspec- 
tion, all of these must be of the 
nondestructive type. 

The nondestructive test 
methods which are available 
for the detection and inspec- 
tion of cracks are x-ray (sonic 
and ultrasonic), magnetic par- 
ticle (magnaflux), liquid pene- 
trant (Zyglo and Dy-Chek), 
and caustic etching. The last 
three methods are the most 
common and probably the most 
reliable. The etching method 
cannot be considered truly non- 
destructive; however, if the 
etch is carefully neutralized 
and the surface of the part is 


AIRCRAFT STRUCTURE FATIGUE 


lightly polished before its re- 
turn to service, the method can 
often be used with reasonable 
safety. 

Because of the very nature 
of an aircraft structure, it is 
virtually impossible to inspect 
thoroughly every part for fa- 
tigue cracks. Since the struc- 
ture will probably give no early 
warning of a fatigue failure, it 
is even more difficult to deter- 
mine an inspection schedule 
that can be considered reliable. 
However, several simple rules 
can be set up to help reduce the 
hazard of fatigue failures in 
aircraft. 

Helicopter manufacturers 
and users have established cer- 
tain procedures and time limits 
in which various components 
are completely dismantled and 
thoroughly inspected by mag- 
netic and fluoroscopic methods 
as often as every 300 hours. In 
fixed-wing aircraft no such 
fixed procedure has been es- 
tablished, except in cases where 
service histories of a particular 
component indicate the need. 

A good procedure to follow 
would be to determine in each 
type aircraft the most impor- 
tant areas in which a fatigue 
failure could be catastrophic 
(such as major wing fittings, 
rotor blade hinge fittings, con- 
trol systems, and their impor- 
tant supports, etc.) Whenever 


Engine failed on routine flight. Cause: possibly due to 
complete loss of one or more connecting rod cotter pins. 

















A crack, once started, is a potential hazard and no method 
exists to predict reliably the time and place of its occurrence. 


a ship is brought in for over-— 


haul (or major modification) 
and the various components in- 
spected for normal service de- 
fects, the important areas se- 
lected should be cleaned care- 
fully and inspected for incipient 
cracks. Areas of high stress 
concentrations should be given 
particular attention. 

Inaccessible areas are num- 
erous and will probably receive 
limited inspection, if any. Ev- 
ery effort should be made to re- 
duce these areas to a minimum, 
particularly major load-carry- 
ing members. “Boro - scopes” 
such as those used in recipro- 
cating-engine-cylinder-wall in- 
spection are helpful in inspect- 
ing inaccessible areas. Areas in 
which repeated or fluctuating 
loads act normal to (across) 
the grain should be watched 
carefully. 

Fortunately, most fatigue 
failures in aircraft may be clas- 
sified as more chronic than ca- 
tastrophic. Experience and re- 
search have provided us with 
means of reducing the serious- 
ness of fatigue failures to a 
point where these failures are a 
costly nuisance rather than a 
serious threat to airworthiness. 
Diligent inspection of the air- 
craft will go a long way toward 
keeping fatigue failures to a 
minimum. 

A crack, once started, is a 
potential hazard and no meth- 
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od exists, at the present time, 
to predict reliably the time or 
place of its occurrence. The 
operator must be constantly on 
the alert to detect cracks. Once 
they are located, fatigue cracks 
must be removed. There are 
only two safe methods avail- 
able to accomplish this: the re- 
moval of the affected surface 
(sanding and polishing) or 
complete replacement of the af- 
fected part. Rarely is it wise to 
allow a detected crack to re- 
main, particularly in a notch- 
sensitive material where such 
a crack could not only propa- 
gate at a rapid rate but could 
also result in a rather large re- 
duction in the static strength 
of the part. Stop-holes at the 
ends of the crack have not 
proved to a reliable procedure 
and should be used only as a 
temporary expedient. 
Continual care must be exer- 
cised to prevent corrosion in 
critical parts subject to faticue. 
Bolts removed during tear- 
down should be replaced only 
after the holes have been in- 
spected carefully for burrs and 
cracks. Bolt heads should be re- 
seated properly and not be al- 
lowed to dig into the fitting on 
one side. Countersunk rivets 
should be carefully inspected 
for radial cracks in the adja- 
cent skin. All areas where tool 
marks are found should be 
dressed down. Above all, ex- 


posed surfaces should be coated 
for corrosion prevention. 

In cases where field fixes are 
necessary, every effort should | 
be made to ensure precise in| 
structions as to the exact meth. © 
od of repair, with particular r 
emphasis on high quality work. : 
manship. Interim fixes should 
be weighted carefully against 
the importance of the compo. | 
nent to the strength of the | 
overall structure. 

CONCLUSION 

In designing against fatigue, 
no prescribed formulas provide | 
a solution that may be con. _ 
sidered 100 percent reliable, : 
The best that can be hoped for ' 
is to fortify the designer with f 
proper guidance by developing | 
a comprehensive knowledge of © 
fatigue. This knowledge should | 
be used to measure the relative 
merits of one design against 7 
another and to determine what 
finishes are best suited for a 
given material in a given en- 
vironment. 

The operator must also de 
velop a comprehensive knowl- 
edge of fatigue and use this 
knowledge to establish realistic | 
inspection and repair  proce- 
dures. As with most areas of Ff 
human endeavor, knowledge is © 
power ; the more we know about © 
the problem of fatigue in air- 
craft, the better are our} 
chances of minimizing its po- } 
tentially disastrous effects. 
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4D. A/G COMMUNICATION PANELS — 


HE “NAP OF THE 
EARTH” cannot be defined 

in feet but may be envisioned 
as that altitude under the scan- 
ning eye of acquisition radar 
at which Army aircraft must 
fly to “live.” Flying in proxi- 
mity to the earth complicates 
the Army Aviator’s job of air- 
ground visual communications. 
The problem of locating arti- 
ficially marked drop and land- 
ing zones becomes acute be- 
cause reduced altitude predi- 
cates reduced visibilty. For ex- 
ample, an aviator hugging the 
ground over brush-covered ter- 
rain may not be able to see a 
communication panel placed flat 
upon the ground. If this same 





Captain Larry S. Mickel, Inf 


flat panel were suspended verti- 
cally from a pole or a tree, it 
may not be visible to aircraft 
directly above it or approach- 
ing from its flanks. 

A possible solution to this 
problem is to make the panel a 
three-dimensional pyramid. Ma- 
rine pathfinders have used this 
system to make panels stand 
out in the tropical kunai grass 
on Vieques Island, Puerto Rico, 
during numerous ship-to-shore 
helicopter operations. The 
panel pictured is a standard 
beach marking panel modified 
with guylines, tent pins, and a 
shelter half pole. This configu- 
ration provides overhead and 
360° identification to both high 





and low flying aircraft even in 
the presence of ground foliage. 

Unfortunately, the tent-like 
configuration can be easily 
blown down by helicopter rotor 
wash, particularly when em- 
placed in loose earth. With this 
basic difficulty in mind, con- 
sideration has been given to 
employing carbon dioxide to in- 
flate a three-dimensional panel 
in much the same way that a 
life vest or a beach toy is in- 
flated. 





Capt Mickel is presently as- 
signed to the Airborne-Atr Mobil- 
ity Department at the U. 8S. Army 
Infantry School, Fort Benning, 
Georgia. 
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Inserting an inflatable vinyl plastic tube in the panel 


A prototype version under 
test by pathfinders at the In- 
fantry School consists of a ny- 
lon pyramidal panel, six in- 
flatable vinyl plastic tubes, and 
one metal tent pin with secur- 
ing line. When deflated, the 
panel forms a small package 
weighing only 1%, pounds. 

The panel itself is a tetrahe- 
dron consisting of 4 equilateral 
triangles measuring 4 feet on a 
side. Each of its six edges are 
constructed with cylindrical 
pockets containing a vinyl plas- 
tic stiffening tube. Within each 
of these inflatable tubes is 
sealed a cartridge of CO. with 
an integral firing mechanism. 

The panel is instantaneously 
erected by squeezing the six 
CO. firing mechanisms, marked 
by colored tapes, to inflate the 
pyramidal shape. It is norm- 
ally secured to the ground by 
one tent pin, but may be 
weighted with rocks, sand, or 
other heavy material inserted 
internally through openings at 
each corner. 

To test the reaction of this 
pneumatic prototype when sub- 
jected to rotor wash, an H-34 
helicopter made passes over the 
panel at approximately 25 feet. 
Under the influence of the 
wake, the panel rotated and 
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bounced around its single se- 
curing pin. However, since it 
was not rigidly affixed to the 
ground, it did not resist the air- 
flow and hence had no tendency 
to pull up the pin. Flat panels 
adjacent to the pneumatic ver- 
sion were torn and blown down 
when subjected to an identical 
blast of air. 

The 3-D concept is not entire- 
ly new to panel marking, for 
flat panels have often been tied 
over low shrubs, rocks, etc., to 
make them stand out to ap- 
proaching aircraft. However, 
the pneumatic version provides 














Firing pin and CO, cartridge | 
an expeditious means of mark. | 
ing aircraft landing zones ina | 
matter of seconds by simply in. | 
flating the pre-positioned and | 
preconcealed panels. A _ small 

CO. cartridge, which inflates | 
and provides rigidity to the! 
panel, will supplant poles, ropes, | 
wires, pins, and other devices 
previously used to display 
panels. 


Although still in the testing | 


stage, it appears that the ad- 
vantages of inflatable 3-D 
panels may contribute materi- 
ally to the success of future 





contour flight operations. | 


Pneumatic panel is relatively unaffected by rotor wash 
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IDES OF MARCH 


“1 am a feather for each wind that 
blows.” — Winter’s Tale, Act Il 
Concert violinists spend 
countless hours _ practicing 
scales and exercises that au- 
diences never hear. Failure of 
Army Aviators to do the same 
with their aircraft may result 
in performances similar to 
Shakespeare’s feather. 


FLAPS AND GUSTS 


An instructor pilot, giving a 
final check flight in an Otter 
(U1A), had his student set up 
a long straight-in approach to 
a field strip. Direction of land- 
ing was to the southeast. The 
low reconnaissance was omitted 
at the direction of the instruc- 
tor pilot. 

According to the aviator the 
approach was made with full 
flaps and forward trim. Wing- 
level attitude, without notice- 
able crab, was maintained. No 
apparent drift from intended 
flight path was noted. The air- 
craft made a normal touch- 
down on the first one-third of 
the airstrip in a 3-point atti- 
tude. 

“On rollout the ship started 
drifting left,” the aviator nar- 
rated, “and could not be 
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stopped with full aileron, rud- 
der, and brake, although we 
kept it lined up straight with 
the runway. 

“When we neared the left 
edge of the strip a go-around 
was initiated. We became air- 
borne and at an altitude of 
about two feet, the left wing 
suddenly lost lift and the air- 
craft assumed a bank of at 
least 45° to the left. 

“The only thing that kept 
the left wing from striking the 
ground was a steep dropoff on 
the left edge of the strip. Full 
rudder, aileron and power could 
not control the aircraft and 
nose started dropping so that 
all I could see was the bottom 


Full flaps — gusty wind 
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of a gulley straight ahead.” 
The flight path veered sharp- 
ly to the left and crossed over 
the left edge of the airstrip. 
Both main gear and the pro- 
peller struck the ground, al- 
most simultaneously. The nose 
of the aircraft continued to the 
left and ultimately came to 
rest on a heading of 340°. 
Landing direction was 135°. 


The nearest weather facility 
was reporting wind at 20 knots 
gusting to 28 knots at the time 
of the accident. The strip is 
4.5 miles from that facility and 
1,000 feet higher. The acci- 
dent investigation board noted 
that a gusty wind condition 
was a contributory cause. 


Disregarding the wind in an 
aircraft like the Otter is invit- 
ing trouble. The best answer 
to “How much flaps for short 
field?” is in the recommenda- 
tions of the manufacturer. In 
this particular instance the ac- 
cident investigators stated 
there was a lack of sufficient 
information about the critical 
conditions of operation of the 
Otter in strong or gusty sur- 
face winds with minimum op- 
erating loads and full flaps. 

The manufacturer’s test pilot 
has this to say about the Otter 
in STOL flight: “As in all air- 
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craft, extreme crosswinds dic- 
tate less flap, which is mainly 
to allow for more effective use 
of the rudder. However, rud- 
der must then be used for a 
greater length of time, since 
the ground roll and the touch- 
down speed will be greater. 
Therefore, it behooves the pilot 
to use as much flap as his own 
proficiency and existing condi- 
tions will allow. His perform- 
ance in the short-landing phase 
will vary directly with the 
amount of familiarity he has 
with landing, using full flap.” 


IT’S AN ILL WIND 


The area had _ notoriously 
tricky weather. Situated among 
craggy, wooded peaks, the Boy 
Scouts had set up a summer 
camp on the edge of a lake. The 
director of the camp was famil- 
iar with the climatology and 
made this statement: “I am not 
a weather man but I have been 
here four summers. During 
this time I have observed the 
wind conditions carefully. Each 
year the wind has been respon- 


sible for the evacuation of our 
summer camp. The area is 
known among the natives as 
being able to generate its own 
typhoons. Because of its loca- 
tion, the winds twirl like a ty- 
phoon and you get hard driving 
rains. It is possible to have 
heavy winds and driving rain 
while only one mile away there 
will be dusty roads ... the 
day after the accident we were 
forced to evacuate the camp be- 
cause of damage caused by 
winds the day before.” 

Into this area an aviator flew 
a Sioux (H-13E), carrying a 
general officer as passenger. 
While the general officer vis- 
ited the camp director, the avia- 
tor added 10 gallons of fuel and 
preflighted the aircraft for the 
return trip. 

By the time the general offi- 
cer returned, a light rain was 
falling and wind was from the 
south or southwest, 15 knots, 
gusting to 20. Actual altitude 
of the helipad was 2,800 feet 
above sea level, but the density 
altitude was 4,300 feet. 


Downdraft dunking 
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“I elected to gain translation i 
lift by flying east along the 
beach, then make an airspeed 
over altitude climb,” the avia. | 
tor said, “and follow the edge 
of the lake to the northeast. | | 
picked the aircraft up to q } 
hover and started a takeoff to. | 
ward the east, using 25 inches | 
of manifold pressure. I was 
gaining airspeed and _ altitude 
satisfactorily and turned out 
over the lake. After traveling 
approximately 75 yards and 
climbing to 20 or 30 feet | 
stopped gaining altitude. There 
was a Slight drop in manifold 
pressure, so I added throttle. 
When this had no effect and 
pressure continued to drop to 
about 23 inches I turned back 
to shore. I turned left to get 
farther away from the hill on 
my right, since downdrafts 
were preventing me from main- 
taining altitude with 23 inches. 
Upon completion of the turn | 
was only a few feet above the 
water but not losing more alti- 
tude. I was able to maintain 
this altitude for a while and it 
appeared that I would make it 
to the beach. 

“Before reaching the beach, | 
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the combination of low power, 
2,800-foot altitude and down- 
drafts forced me down. The 
skids went into the water tem- 
porarily. To keep from tipping | 
forward I came to a stop and 

pulled the aircraft up to a 
hover. I lost a little rpm so I 
dropped pitch several times to 
gain it back. This put me near 
the water again, however, I was 
able to move forward a little 
more. Soon the skids went in 
again. I realized I could not 
make shore so I pulled it out of 
the water again at the expense 
of rpm and moved it a little 
closer to shore where it settled 
for the third time. As the heli- 

copter entered the water it | 
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tipped to the right until the 
main rotor blades struck the 
water. Then it slowly rolled to 
its right side. There was a jolt 
as the first main rotor blade hit 
the water but it was not violent 
enough to cause injuries.” 

Aviator and passenger were 
unable to open the door be- 
cause of water pressure hold- 
ing it shut. When water began 
to come in through a crack in 
the bubble, they enlarged the 
hole and emerged through the 
top of the bubble. 

The aviator had only 128 
hours of helicopter flight time, 
of which 44 were in the model 
he was flying at the time of the 
accident. The accident investi- 
gation board did not consider 
this a factor due to the avia- 
tor’s total time of considerably 
more than 3,000 hours. 

The board found it impossi- 
ble to explain the reported ina- 
bility to maintain no more than 
23 inches manifold pressure. 
No discrepancies were revealed 
in the aircraft records, and ex- 
amination of the engine showed 
it to be normal in all respects. 

It was decided that violent 
winds and downdrafts existing 
at the time were of such inten- 
sity as to cause the accident. 

It’s an ill wind that blows 
nobody good is an old saying 
that'll bear watching. When 
operating aircraft, remember 
how vital the wind is on your 
takeoff and landing, and you’ll 
be much more likely to become 
an old pro. 


UP AND OVER 


Swallows may take the 
March winds with beauty, but 
unless an aviator uses his 
training and judgment he cer- 
tainly won’t give a good imita- 
tion of the graceful bird men- 
tioned in Shakespeare’s Win- 
ter’s Tale. 


After shooting landings at 
the main field, an Army Avia- 
tor, with a total time of 256 
hours, decided the area was be- 
coming too congested. He flew 
to an adjacent auxiliary field, 
made one landing, and taxied 
off the strip to allow a Beaver 
on short final to land. 


He watched the Beaver touch 
down, then turned downwind to 
taxi back to takeoff position. A 
gust of wind lifted the Bird 
Dog’s tail, caused it to nose 
over on the propeller hub, left 
wingtip, and wheel. 

Other aviators at the field 
tried to pull the tail down to 
the ground. Before they were 
able to accomplish this, the air- 
craft was blown over to an in- 
verted position. 

Improper technique in taxi- 
ing in gusty winds has tripped 
many a fledgling. The sense of 
wind that must be deeply in- 
grained in an aviator was slow 
in coming to this lad. Students 
are taught to keep the stick 
back when taxiing to keep pres- 
sure on the tail wheel; how- 
ever, there’s a catch to it: when 
taxiing with a tailwind that ex- 
ceeds taxi speed, only forward 
stick will keep the tail down. 

After his passenger had left 
the Sioux (H-13H), the aviator 
shut down the engine and cen- 
tered his cyclic. As he tight- 
ened the cyclic friction, he 
heard a banging sound, felt a 
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jolt and saw a piece of metal 
fly away to his right. He yelled 
to his passenger to get farther 
away and, after the rotor blades 
stopped turning, he got out. 

He found that one main rotor 
blade had flexed downward, 
striking and partially cutting 
the tail boom at the center of 
the aft truss section. The blade 
flexed upward after impact, 
buckling the blade, bending a 
control rod and causing damage 
to the servo. As the blade 
passed through the tail boom, 
the tail boom yoke casting 
broke at the forward fittings; 
the tail rotor cable broke; and 
the aft tail rotor drive shaft 
bent and pulled out the aft 
splined coupling. 

Wind at the time of the ac- 
cident was variable, gusting 
from 4 to 19 knots. The avia- 


Gusts flexed rotor blades down 
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tor stated that he had been 
taught to shut down facing in- 
to the wind or in designated 
positions at ramp tie-downs. 

The accident investigation 
board stated that in their opin- 
ion, “The wind and its direc- 
tion relative to the heading of 
the helicopter caused the acci- 
dent. The cyclic control had 
been centered prior to contact 
between the blade and _ tail 
boom and the rotor rpm was 
very low. Apparently the ad- 
vancing blade obtained lift 
from a gust causing the re- 
treating blade to flex downward 
as the system struck the stops, 
and at a point approaching the 
tail boom.” 

During the course of the in- 
vestigation, a training facility 
was contacted about shutdown 
procedures. The training facil- 
ity had initiated this shutdown 
system that prevented tail 
boom accidents. After landing 
into the wind, turn the heli- 
copter 135° clockwise and then 
shut down. Before instituting 
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this system, the training facil- 
ity had averaged one tail boom 
accident each month. 


THE GUST HAZARD 


The instructor pilot was giv- 
ing transition training in the 
Shawnee (H-21C) to a student. 
While making running landings 
on the fixed wing active, the 
aviators observed rain showers 
to the south. They advised the 
tower at intervals of its prox- 
imity and movement. 

Accompanied by thunder- 
storm activity, the showers 
shifted direction and headed 
for the field. The aviators then 
landed and left the active for 
the inactive to perform taxi- 
ing, backing, and ground work 
until the weather passed. 

After about 5 minutes of 
ground work, the aviators en- 
countered heavy rain and hail. 
The instructor pilot headed the 
Shawnee into the wind. He 
noted that the airspeed indica- 
tor registered 25 knots and de- 
cided to wait until the wind 
decreased before disengaging 
the rotors. After waiting a few 
minutes, the wind appeared 
calm enough and the rotors 
were disengaged. The aviators 
heard a peculiar noise and the 
cyclic stick was jerked from 
the instructor pilot’s hand 
when the rotor rpm dropped to 
about 100 rpm. 

The pilot went out to inves- 
tigate and found that one of 
the aft rotor blades had flexed 
down and hit the top of the 
fuselage. 

The weather station reported 
that a gust of 54 knots had hit 
the field at about this time. 

The accident investigation 
board found that under certain 
wind and rotor speed condi- 
tions, with the collective pitch 
in full down position, the tip- 
path plane of the aft rotor sys- 
tem on the Shawnee will tilt 


} 
forward and the blades fie 
down enough to contact the 
fuselage. This is most likely 
to happen, the board stated 
when the helicopter is headed | 
directly into the wind. The 
probability of occurrence is dj. ! 
rectly proportional to the veloc. | 
ity of the wind. 


The apparent cause factor, | 
as stated by the accident jn. 
vestigation board, was “failure 
on the part of the instructor | 
pilot and pilot to evaluate and | 
take corrective action for ob. | 
served and existing weather | 
conditions.” 

There isn’t much the farmer 
can do when wind and hail ' 
beats down his wheat field. | 
Fortunately, the Army Avia. 
tor is not in the same position | 
— if he knows what can be ! 
done. 








In every accident in this 
Crash Sense report, wind was 
a definite factor. There is one | 
other cause in all but two: SU- | 
PERVISION. 

In the case of the Otter 
pilot, the accident investigation 
board plainly stated that “sv- 
pervisory error resulting in 
lack of pilot proficiency” was a 
contributory cause. In the Bird 
Dog accident, it was noted: 
“No attempt was made by op- | 
erations to warn aircraft in the 
area via radio of impending 
high winds.” In the Shawnee 
accident higher headquarters 
noted: “Supervisory error by 
Army airfield personnel for not 
advising the helicopter of ap- 
proaching thunderstorm, rain 
and hail after the aircraft was 
on the ground, or directing air- 
craft to parking area for tie- 
down after landing; and super- 
visory error for not having an | 
established field operation SOP 
to direct all resident personnel | 
what action to take under such 
circumstances.” 














0 


E 
pri 
by ¢ 
bers 
Assi 
Clu 
cau: 
batt 
rep’ 
ers’ 


—— 





his 


yne 


- The Real Goal 
of Army Aviation 


Brigadier General Clifton F. von Kann, USA 








Es 





Director of Army Aviation, Office, 
Deputy Chief of Staff Operations. 


Editor’s note: The speech re- 
printed here was given in October 
by General von Kann before mem- 
bers of the Aviation Writers’ 
Association at the National Press 
Club in Washington, D. C. Be- 
cause of its clear defining of 
battlefield mobility concepts, tt is 
reprinted herewith for our read- 
ers’ interest and information. 





On OF THE ghosts that 
haunts every discussion of 
Army Aviation is “another Air 
Force.” To add to this scare 
factor there are a lot of little 
minor ghosts who always ac- 


| company the first: 


“The Army wants to take 
over TAC.” 

“The real goal of Army Avia- 
tion is its own branch.” 

“Army Aviation is merely 
another example of divergence 
rather than unity within the 
services.” 

There seems to have been a 
great deal of reluctance to men- 
tion these ghosts except in dark 
corners of smoke-filled rooms. 
My purpose today is to bring 
them out in the light in the 
hope that this form of exorcism 
may lay some of these fears to 
rest. 

The Army has no reason to 
be ashamed of its aviation pro- 
gram. We are convinced that it 
is a very essential portion of 
the overall Army. Its only pur- 
pose in being is to enhance the 
capability of the Army to per- 
form its vital missions. There 


are no hidden goals of dark 
mysterious intentions con- 
tained in these objectives. We 
are not in competition with any- 
one except a potential enemy. 


WHERE IS 
ARMY AVIATION HEADED? 


Then just where is Army 
Aviation heading? To answer 
that, one must examine where 
the Army is heading — for the 
questions are inseparable. 

The thermonuclear weapon 
has swung the pendulum of mil- 
itary thinking once more to- 
ward dominance of firepower. 
But firepower is only one of the 
elements of combat power. Un- 
less it is complemented by 
mobility and the means of com- 
mand and control, firepower 
does not mean combat power. 

History has given us many 
examples where an imbalance 
of the elements of combat pow- 
er influenced the very nature 
of the battle. The most strik- 
ing example of recent times is 
shown in the comparison of 
World War I and World War 
II. In the latter half of the 
nineteenth century repeating 
rifles, machineguns, and rapid- 
fire artillery were added to the 
armament of the ground sol- 
dier, while the soldier, of 
course, continued to walk a 
mile and a half an hour across 
country the way he had always 
been walking. The result of 
this growth in firepower, with- 
out any comparative growth in 





movement, was that the soldier 
found that in order to stay on 
the battlefield at all he had to 
dig elaborate trench systems. 
Nobody liked trenches, but 
some were occupied continuous- 
ly for four years, from 1914 to 
1918. 

In the years between World 
War I and World War II the 
pendulum swung toward the 
predominance of mobility. The 
German Army was the first to 
recognize this change, and they 
reaped the gains that come with 
innovation in the successes of 
the early “blitzkrieg” attacks. 
The basic armament of the 
soldier was substantially the 
same — automatic rifles, ma- 
chineguns, and artillery. But 
tanks, trucks, fighter bombers, 
and airborne divisions had 
been integrated into the sys- 
tem to give new mobility means 
of applying combat power. Con- 
sequently, World War II was 
not a trench war. 

Then at the end of World 
War II the explosion of the 
atomic bomb gave: notice that 
firepower had a new dimension. 
I think it is very clear from 
history that if there is no addi- 
tion to our movement capabil- 
ity, the only way our land Army 
will survive is to disperse, dig 
very deep holes, and stay in 
them. 

Survival, in itself, is not the 
mission of the Army. The dom- 
inant principle in our military 
doctrine has been, as it always 
must be, to emphasize that 
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wars can only be won by offen- 
sive operations ; and mobility is 
an essential element of offen- 
sive operations. 

We could build, I assume, a 
200 mile an hour tank, but this 
does us little good if the only 
place we could use it would be 
the Salt Flats in Utah. Only 
marginal gains can be made if 
we restrict ourself to the 
ground. But is the land battle 
restricted to the ground? By 
definition land warfare includes 
the air and sea contiguous to 
the battle, just as the air bat- 
tle includes the airfields, and 
the sea warfare concept in- 
cludes the ports and harbors. 

If we don’t restrict our think- 
ing to the ground we have a 
new dimension to tactical mo- 
bility. The Army’s Chief of 
Staff, General Lemnitzer, said 
last August, “With respect to 
tactical mobility, I want to 
make particular mention of the 
various types of aircraft, both 
in being and _ experimental, 
which make up Army Aviation. 
What these and other develop- 
ments in mobility mean is that 
we are on the verge of a situ- 
ation that is drastically new. 
Throughout history a major 
limitation on the freedom of 
action of land forces — and, 
consequently, on their effective- 
ness — has been the barrier of 
terrain. We can now foresee a 
time when mountains and rivers 
and other terrain features will 
cease to be obstacles or limita- 
tions. They will be meaningful 
chiefly as advantages to be ex- 
ploited as the situation indi- 
cates.” 

This statement is a strong 
indication of where the Army 
is heading and clearly points 
up the tremendous responsibil- 
ity of Army Aviation. Tomor- 
row’s battlefield will be a mass 
of obstacles, for in addition to 
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the natural rivers, mountains, 
and jungles, we must add the 
possible man-made obstacles 
from nuclear, chemical and bio- 
logical weapons. The area of 
combat will be a crazy quilt of 
friendly and enemy forces with 
gaps that no one controls com- 
pletely. The unit that can con- 
centrate and disperse the quick- 
est, while maintaining its integ- 
rity, is the unit which will sur- 
vive. It is fundamental to this 
concept that the aviator and 
the aircraft are an integral part 
of the tactical unit. 


The Army is not interested 
in the airplane per se. Its in- 
terest lies in how aviation can 
help the Army accomplish its 
mission. If we lose sight of 
this objective, and become fas- 
cinated by flying from a purely 
pilot’s viewpoint, we are in dan- 
ger of failing our basic purpose. 
We must constantly picture the 
aircraft and pilot in the en- 
vironment of the soldier, for the 
mission of Army Aviation is 
based on the mission of the 
Army. 

With this mission it seems 
ridiculous to limit ourselves to 
some one branch of the Army 
— to an Army Air Corps. We 
would be selling ourselves and 
the Army short. We would be 
forgetting the lesson of the 
twenties and thirties when no 
infantryman, no cavalryman 
could fly an airplane. You had 
to belong to the Air Corps. I 
am sure that you gentlemen 
have heard scattered individ- 
uals in Army Aviation who in- 
sist that the Army must have 
an Aviation Branch. There 
certainly may be a _ require- 
ment for personnel who devote 
their entire careers to aviation 
matters. 

In the longer view, however, 
just as we now argue that the 
Air Force has no monopoly on 


flying machines because they 
fly, similarly no one branch jy 
the Army should have a mono. 
poly. We don’t pool all of oy 
jeeps and trucks in one branch, 
The Signal Corps doesn’t Ope. | 
rate every telephone and radio, 
nor does the Engineer Corp, 
run all our generators. The 
peculiar characteristics of 4 
piece of equipment do not dic. 
tate the mission. Rather the 
equipment is given to the peo. 
ple who need these characteris. 
tics to accomplish the mission, 

We dare not be compartmen. 
talized now. The big advantage 
we have as Army Aviators js 
that as a group we belong to no 
one special branch, have no 
parochial little axes to grind 
and have one common goal — 
an air minded Army. We do not 
want to be considered a little | 
privileged and specialized or- } 
ganization — we want every- | 
one in the Army to understand 
and be part of a new mobility , 
program. 

Our real problem, then, is 
one of the state of mind. Un- 
less we can convince everyone 
of the importance of this pro- 
gram, the necessary effort and 
money to do this job will not 
be forthcoming. It is an an- 
bitious program and it obvious- 
ly comprises a big enough goal 
without the added implication 
that “the Army wants to take 
over the Tactical Air Com- 
mand.” Now the Army holds 
that the TAC mission is one of 
the most important in the mili- 
tary establishment; we are per- 
fectly happy to have the Air 
Force do it, but we insist it 
must be done. We realize that 
any Army Aviation effort di- 
rected toward such a mission 
might detract from its capabil- 
ity to perform its own assigned 
tasks, and could divert our at ' 
tention from the bigger objet: | 
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tive of an air minded Army. 

Today, we’re a motor-minded 
Army. The basic ingredient of 
that motor-mindedness is the 
fact that you and I, all of us, 
drive automobiles. We under- 
stand automobiles ; we feel per- 
fectly competent to make de- 
cisions about automobiles. 
There is no doubt in our minds 
that we can command motor- 
ized units. 


A BASIC NEED: FAMILIARITY 


By analogy, the basic ingre- 
dient of the air minded Army 
is going to be familiarity with 
aircraft. Not necessarily every- 
one being a pilot, but every unit 
having organic aircraft inte- 
grated into its routine missions. 
We won’t have an airminded 
Army by an approach of exclu- 
siveness. The commander is not 
going to have any confidence in 
a remote pool of aircraft that 
he may possibly use on a part- 
time basis if .he goes through 
ten headquarters with a high 
enough priority. We can only 


have an airminded Army if we 
convince the commander that 


we are a part of his unit and 
that we can do a job for him 
not possible by any other 


means. 


I started my career in the 
Artillery. Now the Artillery 
has many proud traditions, but 
the first thing one is taught in 
the Artillery is that his prime 
purpose is combat support. The 
more he understands and parti- 
cipates in the operations of the 
supported units, the more effec- 
tive is the partnership. 

All the Arms have learned 
that it is not enough to be an 
infantryman or artilleryman 
or tanker. They must think 
combined arms — they are 
taught combined arms. Army 
Aviation does not want to be 
“that bunch out at the air- 
field.” They want to be recog- 
nized as a part of the com- 
bined arms team. We are 
proud of the aviator badge — 
but we want everyone to know 
it’s an Army badge. 


Now I’m not naive to assume 


that my words here have per- 
manently banished the ghosts I 
mentioned originally. Every 


time that Army Aviation is 


mentioned without relation to 


the Army as a whole, these 


specters will reappear. Our big- 
gest job lies in our own shop. 


Every Army aviator must un- 


derstand his mission and show 
its value to his immediate com- 
mander. The ghost of ‘another 


Air Force” will never be com- 
pletely put to rest until we in 
Army Aviation convince the 
Army itself of our goals, and 
demonstrate we are neither 
step child nor favorite son, but 
rather an essential catalyst to 
the formation of a modern mo- 
bile Army. 

Major General Hamilton 
Howze summed it up very 
neatly when he said, ‘“... it’s 
hard to be audacious sitting at 
the bottom of a hole. In the 
air just above the treetops lies 
one of the greatest hopes for 
victory on the ground.” 


Solution te This Month's Puzzler 


On the basis of the factual 
information contained in the 
PUZZLER on page 24, the 
recommended solution is as fol- 
lows: 

a. It really doesn’t make any 

difference whether you use 
an FAA Form ACA 398 
or a DD Form 175. They 
are both recognized by 
Military Flight Service; 
however, some additional 
information is required for 
military pilots and must 
be given along with the 
other information on the 
FAA Form ACA 398 flight 
plan. 

b. The pilot could have 
waited until he was air- 
borne and then filed ; how- 
ever, AR 95-8, par 28, 


directs pilots to use this 
method when necessary 
or no other facilities are 
available. Par 26d, AR 
95-8, C2 requires Flight 
Service approval for VFR 
flight over 100 NM for 
3-3 aviators. 

c. This is the correct solu- 
tion. The pilot did the 
right thing by contacting 
the FAA radio operator 
at Bates Field and giving 
him the necessary infor- 
mation about the flight; 
however, he did not wait 
for a clearance from Mili- 
tary Flight Service. When 
the radio operator told 
him to call when airborne, 
he assumed that he was 
cleared to make his re- 


turn flight to Cairns AAF. 

d. He could have filed from 
Cairns AAF to Bates 
Field and back to Cairns 
AAF with a 1-hour fuel 
stop; however, the pilot 
did not know how long he 
would be on the ground 
waiting for his passenger. 
AR 95-8, par 28f, limits a 
fuel stop on a VFR flight 
plan to 1 hour. 

e. A direct call to Military 
Flight Service is a means 
of filing; however, it 
should be used only when 
no other contact can be 
made without expense to 
the government. Further, 
AR 95-8 does not provide 
for this under VFR con- 
ditions. 


The Solution? 


IGHT NOW IT appears the 

new APH-5 helmet is not 
suitable for hooded flight. At 
least one Army commander has 
made an exception to wearing 
the helmet for simulated 
(hood) instrument training 
flights until such time as an 
Army standard hood is avail- 
able. 

Here are two possible solu- 
tions, submitted after exten- 
sive research and development. 
One is from the Instrument 


Fig. 1 — Ft Rucker version 


Division, Department of Rotary 
Wing Training, USAAVNS, 
Fort Rucker, Ala., (fig. 1). The 
other is from the Ist Recon- 
naissance Squadron (Sky Ca- 
valry), 16th Cavairy, 2nd Unit- 
ed States Army Missile Com- 
mand (Medium), Fort Carson, 
Colo., (fig. 2). 

The Fort Rucker version is a 
durable helicopter instrument 
hood made of fiberboard, paint- 
ed black and put together with 
masking tape. The hood is ap- 
proximately 7 inches long and 
5 to 6 inches wide at the open- 
ing. It fastens in front with 
four dot snaps. Two of the 
snaps attach the hood to the 
oxygen holder and a hook fas- 
tens into the sun visor slot. 
The other snaps add stability 
inside the hood. 

The cut out visible on the 
side of the helmet is an open- 
ing for the microphone. 

Features of the Fort Rucker 
hood are that it is collapsible 
and fits into a Jepp Manual 
case. Disadvantages are that 
it cannot be raised while land- 
ing and that additional fiber- 
board panels are needed to 
completely black out the cock- 
pit. 

The Fort Carson hood is at- 
tached with special brackets 
shown in figure 2. A _ sheet- 
metal worker can produce the 
brackets from a piece of alum- 
inum (approximately 11 inches 
square) in about 30 minutes. 

The two upper visor shield 
screws must be replaced with 
slightly longer screws to hold 
the brackets. Both brackets 
can be removed in about 1 min- 
ute by removing the screws. 
The hood can be separated in 
seconds by removing the two 
nuts on the hood hinged 
bracket. 


Fig. 2 — Ft Carson version 


A distinct advantage of the 
Fort Carson hood is that it can 
be pulled down for flying or 
raised for landing. This hood, 
however, may not be adequate 
for use in helicopters, while 
the Fort Rucker hood is un 
suitable for fixed wing aircraft. 

What is your solution? 

















